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CHAPTER I 
THE RESEARCH PROBLEM 
Introduction 
The computer revolution in the last two decades has 
greatly influenced the educational system in the United 
states. Both education and training systems have used the 
available computing resources for many purposes. The primary 
use of computers in educational institution is for computer 
literacy plus instruction in the fundamental concepts of 
computer operations and programming. 
The U.S. has been transformed from an industrial society 
into an information society that relies heavily on computers 
and related information systems (Hepner,l982). Statistics 
have shown that the majority of employees work with 
information processing and communications. Computer 
technology has also played a major role in information 
processing and data communications. Thus, the recognition 
and understanding of the important features of computers is 
not only important, but essential to the American workforce. 
Unfortunately, the special features and the general 
limitations of computers are not commonly apparent by most 
students. 
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Recognition and understanding of the important features 
of computers in an information society has obligated 
government officials and educators to launch an educational 
effort to remove or greatly reduce computer illiteracy. It 
is important for students to at least understand the nature, 
features, and importance of computers in an advanced society. 
Therefore, it also appears important for teachers to have 
a working knowledge of computer literacy. When is 
operationally defined as the knowledge, skill, and attitudes 
needed to function efficiently and effectively in computer-
related operations. Since the school is the main institution 
for socialization and training of citizens, computer literacy 
education should be provided to future citizens through the 
school system. 
Computers usage and computer education implies a need 
for a broad spectrum of computer literacy education and 
training. Students need to know how to use the computer as a 
tool to process information, and they need to realize both 
the capabilities and the limitations of computers. The 
recognition and understanding of various features of 
computers helps students realize that computers do not have 
intelligence. 
The objective of computer usage in education is often 
focused on teaching about the computer. While in industry 
training the focus is concentrated more on teaching with the 
computers. This process is referred to by a variety of 
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names, including: 
CAl - Computer-assisted instruction 
CBE - Computer-based education 
CAL - Computer-assisted Learning 
IAC - Instructional application of computers 
CBI - Computer-based instruction 
"CAI" is used in this study because it is based on 
instruction rather than education in general. 
According to Orwig (1983), CAI is defined as instruction 
which meets the following two criteria: 
1. The computer serves as the primary vehicle 
for the delivery of the instruction. What 
the computer actually delivers (the subject 
matter) can be almost anything. While many 
people associate CAI with math and science 
instruction, this is only because math and 
science teachers were among the first to 
experiment with CAI. currently some of the 
most exciting CAI programs are in the areas 
of music education and creative writing. 
2. The learner and the computer are in direct 
communication with each other. This process 
is called "interaction," and it places CAI 
into a category of instruction shared with > 
human instructors. While the computer at 
its best is a poor substitute for effective 
human interaction, a well-written CAI program 
is capable of proceeding at a pace determined 
by the learner. It is also capable of 
modifying the presentation of the instruction 
to match the capabilities of the individual 
learner. Contrast this with other forms of 
instruction (a video tape, or perhaps even a 
classroom lecture) which do not involve 
interaction and that proceed at a fixed pace, 
with no consideration for the needs of 
individual learners. 
An elementary student practicing a vocabulary game on 
the computer is directly involved with CAI. Similarly, an 
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astronaut is also involved in CAI when he/she is performing 
the landing on the surface of the moon through the use of 
computer simulation. A pilot can perform a hazard test on an 
aircraft simulator while performance of such a test is 
impractical for beginners with the actual aircraft. The 
requirements of using the computer as a vehicle and the needs 
of computer-interaction are clearly stated in the above 
cases. 
Statement of the Problem 
The problem of this study was to design and develop a 
CAI software package to assist in teaching a computer 
literacy course. The material consists of integrated 
computer literacy concepts and computer programming with the 
BASIC language. 
Purpose and Objectives 
A CAI software package can be used as a useful guidance 
aid for students who study about computer literacy. The 
package should also be useful to the individual teacher, 
student, industrial trainer, or computer professional who 
intends to develop an instructional computer program. This 
study had the following objectives: 
1. Presenting information 
An important means of presenting information is through 
example. In addition to stating the physical rule of "force 
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equals mass times acceleration," an instructor could 
demonstrate the application of that rule, such as a truck 
accelerating more quickly when it is empty. The 
demonstration of such applications is more feasible with CAI 
software. 
2. Guiding the student 
The second objective, guiding the student, is to guide 
the students through interactive processing. students make 
errors and, at times, are not aware that they have made them. 
Teachers not only guide the students but also assist in 
correcting their errors. The interactive process of the 
student attempting to apply new knowledge, guided by the 
instructor, is an important component of instruction that is 
often omitted. The use of CAI makes this interactive process 
available. 
3. Provide the chance for students to practice 
The instructional process is not complete when the 
student does something once. The student must be able to 
perform quickly and fluently, sometimes under conditions of 
distraction, with few or no errors. Furthermore, practicing 
a skill a single time or answering a single question will not 
guarantee retention. Repeated practice through CAl makes the 
student more likely to retain information and increase 
fluency. 
4. Assessing student learning 
Tests provide information about the level of learning, 
6 
the quality of teaching, and future instructional needs. 
They should emphasize guiding instruction as well as 
assigning grades, in order to determine the students needs. 
Several drill problems and sample tests can be provided to 
the students by CAI. The computer will alert them when the 
required time has elapsed, as well as provide their final 
score. If the final score is above passing level, the 
student has demonstrated professioning for the lesson; if 
below passing, he/she can easily review the lesson. 
Need for Study 
Advanced technology and lower equipment cost will assist 
in bringing about a major revolution in the ways of learning. 
The revolution will occur within the next decade and will 
affect the educational system at all levels. Schools have 
placed an inordinate emphasis on teaching about computers 
because the actual hardware was not available. Today, 
however, classrooms full of computers are becoming much more 
common. As a result, schools will probably increase the use 
of computers for teaching and CAI can play a major role in 
education for and about computer. 
The advantages of the computer as a learning and 
teaching device are the constant interaction and unique 
individualization. Each student at a computer display has a 
unique interactive experience based on the student's past 
performances or o~her needs based on teacher assessment. 
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students can control the pace of learning, which is normally 
controlled by the teacher in a lecture situation. They can 
review the material at any desired pace and can be given 
more advanced material as appropriate. The major advantage 
of CAI is the transformation of learning into an active 
process, with students playing a constant thinking role. In 
a lecture, not all students actively participate in the 
learning process. Most educators agree that the active 
learning process is superior to passive learning. Thus, the 
combination of increasing educational effectiveness plus the 
decreasing cost of hardware will become the primary generator 
of an educational revolution based on computing. 
Computer-assisted instruction will benefit both teachers 
and students when properly implemented. Unfortunately, at 
the present time, there is a critical shortage of software 
for CAl. According to Burke, publishers, computer software 
houses, and computer manufacturers had little interest in CAI 
as late as 1978, but now they are searching vigorously for 
CAI software. The reason for this demand stems from the 
development of inexpensive, powerful, and reliable 
microcomputers. The introduction and rapid spread of these 
microcomputers, which have several advantages over the 
mainframe computers, has dropped the average cost per 
terminal hour from several dollars per hour on each terminal 
of a large computer to a few cents per hour on a 
microcomputer. This factor increased the potential for CAI 
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users at an exponential rate. (Burke, 1982) 
The rapid acceptance of microcomputers in schools and 
training organizations has created a tremendous demand for 
CAI. Initial applications are varied, from word processing 
to teaching computer programming. However, the natural 
progression is to use the microcomputer for CAI. CAI in this 
sense means direct instructional delivery in which the 
computer mediates instruction, simulating a human tutor. 
At the 1981 Microcomputers in Education Conference, J. 
Edwards spoke on "The Courseware Crisis." She stated that a 
crucial obstacle to the wider use of the microcomputer is the 
lack of adequate material including lack of documentation and 
dissemination of the materials. This news did not surprise 
those educators who have tried to acquire software that is 
educationally suitable, relevant to their school's needs, and 
available at a reasonable price. According to Sadowski, the 
available software is often poorly written. Some school 
districts have ordered software and thrown away more than 
half of the disks after teachers have seen them once. Other 
school districts' administrators are concerned about the 
quality and effectiveness of the software and only purchase 
those software packages that are already approved by their 
teachers or upon the recommendation from other users 
(Sadowski, 1984). 
several attempts have been made at the national level to 
solve "The courseware Crisis." Microcomputer software and 
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information for teachers (MSIFT) is a clearinghouse for 
microcomputer instructional software and teacher information 
which has been established for the collection, evaluation, 
and dissemination of material related to microcomputer 
software packages. Because of the increase in the number of 
software packages, MSIFT is not able to evaluate every 
software package. 
The inherent problem of commercial software is the lack 
of instructional flexibility. For example, a teacher might 
want to modify or change a drill problem, or a new lesson 
might be desired. These minor modifications are not even 
possible with most commercial software because the program 
listing is not available. As a result, teachers are 
restricted to the available features that are often not 
desirable. Ideally, CAI software should be flexible to allow 
teachers to modify desirable aspects or eliminate the 
undesirable features. 
Software limitations and other obstacles such as price, 
and lack of trained educators, create an environment for a 
crisis in courseware. The major crisis in the courseware can 
be resolved by teacher-made software. A solution is to find 
teacher who knows not only how to write computer programs but 
also who knows what can be effectively taught on a computer. 
By utilizing the teacher's skill in programming and 
instruction, a school can develop its own instructional 
software package which is tailored to the needs of the 
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district's teachers and students. A CAI package developed by 
an educator or group of educators can be more effective than 
any other commercial software that is designed by a group of 
programmers with lack of knowledge in education (Edward, 
1984). 
Lack of comprehensive CAI instructional materials 
plus materials that do not relate to present or new 
curricula and material designed for large systems which 
cannot be used directly on microcomputers create additional 
problems. 
This study involves the design and development of a CAI 
software package to provide an efficient and effective 
instructional program for a course on computer literacy. 
Delimitations of the study 
The following delimitations were imposed in this study. 
1. This study is delimited to the scope of computer 
literacy. 
2. This study is further delimited to BASIC 
programming and basic knowledge of the computer. 
3. The software package is delimited to the IBM PC and 
IBM PC compatible computers. It is written for a 
color monitor with graphics capability, but will 
work on a monochrome monitor with a graphics 
adaptor. 
CHAPTER II 
REVIEW OF RELATED LITERATURE 
This study concerns the design and development of a CAI 
software package for a course on computer literacy. The 
related research papers and literature were reviewed with 
concentration on the following topics: 
(1) The History of Computers in Education 
(2) The Characteristics of Computer-Assisted Instruction 
(3) The Factors of Success in Design and Development of 
Computer-Assisted Instruction 
(4) The Current Status of Computer in Education 
(5) Trends of Computer-Assisted Instruction 
History of Computers in Education 
The first instructional application of the computer 
started in 1950 when the scientists at the Massachusetts 
Institute of Technology (MIT) introduced the specialized 
electronic computer, the Wirlwind. The Wirlwind, which was 
designed originally as a flight simulator for training combat 
pilots, occupied three floors because of large size and high 
power consumption of the vacuum tubes (Hofmeister,1984). The 
invention of the transistor in 1948 made the second 
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generation computers more powerful and practical because of 
their dependability, small size, and low power requirement. 
The first use of computers by educational institutions 
was at the end of the 1950s when large universities began to 
use computers for administrative purposes, such as 
accounting, payroll, and student record keeping (Alessi and 
Trollip ,1985). At the same time research centers began to 
use computers for their instructional research. Educators 
had considerable difficulty working with the early computer 
systems because the courseware had to be written in a complex 
computer language. The introduction of authoring languages 
allowed the educators who had no knowledge of the complex 
computer languages to develop courseware. The PLATO project 
at the University of Illinois was one of the research 
applications which began in 1960 with the goal of designing a 
large computer-assisted instruction. The authoring language 
developed in association with the PLATO project was called 
"Tutor" (Hallworth and Brebner, 1980). 
In the early 1960s, IBM researchers introduced an 
authoring language entitled "Coursewriter." The Coursewriter 
was developed for preparing instructional materials on IBM 
large computers. Both the Tutor and Coursewriter languages 
went through many revisions. These two authoring languages 
were among the best quality computer-assisted instruction 
courseware written for the main frame system. The widespread 
application of microcomputers in education required the 
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design of authoring languages for the personal computers. 
Pilot become the authoring language most widely used on 
microcomputers. It was developed in 1969 by John 
starkweather at the University of California medical center. 
The development of general purpose computer languages made 
the task of instructional programming easy, efficient, and 
effective. In 1963, the most general purpose computer 
language developed for the microcomputers was Beginners All-
Purpose Symbolic Instruction Code (BASIC). The introduction 
of BASIC had a major role in development of instructional 
programming (Hofmeister, 1984). 
In 1965, the Learning Research and Development Center 
(LRDC) at the University of Pittsburgh had a computer system 
that provided spelling drills as part of their investigations 
to use computers for educational research. The LRDC 
equipment included a Digital Equipment Corporation PDP-7 
computer costing approximately $50,000 (Ragsdale, 1982). The 
introduction of inexpensive microcomputers brought a major 
change in price of spelling drill facilities. In 1982, Texas 
Instruments developed a spelling drill device that 
incorporated a microprocessor, keyboard, and random-access 
audio at a price of approximately $50. Up to 1982, due to 
expensive costs associated with CAI on large computer 
systems, there had been little practice with CAI in most 
schools. 
By 1964, integrated circuits (ICs) had brought a new 
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revolution in computer technology, and much of the second-
generation transistor technology had been replaced with ICs. 
The ICs have the transistor functions built into miniature 
circuits in chips of silicon. Computers heavily dependent on 
IC technology rather than transistor technology were known as 
third-generation computers. Third-generation computer 
technology has gone through several levels of miniaturization 
of circuitry. 
From 1965-1971, the third generation computers became 
available in increasing numbers and at lower cost. Many 
schools began using computers for administrative functions, 
but the instructional use of computers was still mainly for 
private corporations, military offices, and large 
universities. The first CAI software package was developed 
by the researchers of computer companies to train their 
staffs. In 1959 researchers at IBM's Watson Research Center 
took their staff development CAI technology and used it with 
school children in the state of New York (Kinzer, Sherwood, 
Bransford, 1986). Several teletype terminals were placed in 
the public schools and they were connected to the IBM 
computer through telephone lines. After the early work by 
the staff at Watson Research Center, two universities 
established CAI research and development efforts to give 
direction to the future work of researchers developing CAI 
software and instructional programming. In 1963, stanford 
University established a research center for design and 
development of programs in computer-assisted instruction. 
This project and the PLATO project at the University of 
Illinois made major contributions in the development of 
courseware for large computer systems. Their efforts also 
lead to the development of hardware and software more 
compatible with the needs of the public schools (Callison, 
1985). 
The efforts of Donald Bitzer and his PLATO team at 
Stanford University generated widespread interest in the 
application of computers to instruction. Their effort also 
helped to grow awareness of the potential for computers in 
society. In 1967, computer literacy for school children was 
recommended by the President's Science Advisory Committee. 
This recommendation was one of the earliest indicators that 
showed computers can be used for more than just an 
administrative and instructional tool in the schools 
(Hofmeister, 1984). 
15 
In 1967, a group of Minnesota school districts formed an 
association entitled Total Information for Education Systems 
(TIES). Minnesota was one of the most progressive states in 
the application of computers to both the business and 
instructional aspects of education. By the end of the 1960s 
many private corporations showed an interest in computer-
assisted instruction. IBM continued to develop its CAI 
software and hardware for training .of its own staff. Most of 
the CAI courseware were designed for the large and expensive 
main frame systems. Many of these computers and existing 
courseware were designed for business applications and were 
not well suited for computer-assisted instruction (Ragsdale, 
1982) 
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In 1968, minicomputers were introduced. They were lower 
in cost than the large main frame system but had excellent 
facilities well suited for computer-assisted instruction. 
Although the minicomputers had reduced the costs and 
increased the reliability of computer services, the 
minicomputers were still relatively expensive and the CAl 
courseware suited for these devices was limited. The IBM 
1500 designed in 1966 was the first computer system designed 
for CAI (Merrill, Tolman, Christensen, Hammons, Vincent, 
Reynolds, 1986). 
In 1972, the MITRE corporation and Brigham Young 
University started development of the Time-Shared Interactive 
Computer Controlled Instructional Television (TICCIT). 
Courseware for the TICCIT system was developed first at 
Austin, Texas, and then later at Brigham Young University in 
Utah. The TICCIT facilities helped students to study lessons 
presented on standard color televisions and interact through 
modified typewriter keyboards. All of these interactions 
were controlled by a minicomputer. The TICCIT system 
followed after earlier development of the IBM 1500 for 
educational applications. TICCIT was not a brand new 
computer but only a combination of a few existing components 
in a unique configuration specially designed for 
instructional applications (Merrill, Schneider, Fletcher, 
1980). 
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The cost of the TICCIT system was considerably reduced 
because its components came from the computer and television 
industries. A number of specialized teaching strategies were 
developed as a part of the TICCIT system. Additional keys 
also were added to the standard keyboard. The keyboard in 
the TICCIT system had special keys labeled, Rule, Example, 
Practice, Easy, Hard, and Advice, in addition to the ordinary 
alphanumeric keys. By pressing these keys the students could 
change instructional activities. They could ask for easier 
or harder activities or ask for some advice as what to do. 
The TICCIT was notable not only for its creative integration 
of hardware but also for its sophisticated operating 
software. By using TICCIT, a wide range of instructional 
programming was possible through the combination of computer 
and videotape technology (Kinzer, Sherwood, Bransford, 1986). 
In the early 1970s the PLATO IV, a large time-shared 
instructional system, was introduced. The PLATO IV was used 
to provide on-line lessons to hundreds of students. All 
program execution occurred on the main computer. Students 
studied on individual terminals and could communicate with 
the main computer through telephone lines. PLATO IV allowed 
up to 600 students to use the computer simultaneously 
(Allessi and Trollip, 1985). In addition, the authors could 
develop instructional programming at the same time that 
students were studying lessons. 
Other CAI projects were developed at MIT in the early 
1970s (Papert, 1971). Papert began research on teaching 
children by having them program computers. Two major 
developments of Papert's project are LOGO and TURTLE. LOGO 
is a powerful but easily learned programming language, and 
the TURTLE is a small robot that children can control using 
LOGO. 
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In 1972, the National Science Foundation urged educators 
to start planning for the computer-literacy of school-age 
children. Interest in computer applications in the 
instruction of school-age children and education continue to 
grow. The Minnesota Educational Computer Consortium (MECC) 
was formed in 1973. The goal of the MECC project was to put 
computers and all related facilities in the public 
schools. The MECC also used large and relatively expensive 
computers (Anderson, Klassen, 1981). 
In the mid 1970's, a few small computer companies 
started to experiment with microcomputers, but it was not 
until 1977 that microcomputers with serious educational 
applications appeared. The low cost, ease of use, 
portability, and the general purpose nature of these 
microcomputers excited a wide range of educators. Two large 
corporations, Radio shack and Commodore Business Machines, 
introduced the TRS-80 and PET computer, respectively. The 
Apple computer company introduced the Apple computer with 
higher quality than TRS-80 and PET. (Alless, Trollip, 1985) 
Up to 1977, all projects in computer-based instruction 
or computer application in business were supported for large 
mainframe systems. By the introduction of powerful and low 
cost microcomputers, it became possible for the individual 
university researcher, the small public school, and public 
school teachers to buy the microcomputer and to begin 
developing their own CAI software package. From 1977 to 
today, the growth in the educational use of computers in the 
schools and colleges is seen. All colleges and universities 
have microcomputers, and most elementary and secondary 
schools have them, too. 
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Most of the large investments in high quality courseware 
were in projects such as the PLATO project designed for large 
main frame systems. This courseware was not available for 
the thousands of microcomputers in use in the schools. 
Therefore, teachers were making CAI programs in their free 
time. Computer programmers were working to develop 
courseware for this rapid growth market. Since some teachers 
may not have good experience with computer programming, and 
some computer programmers may not fully understand the 
content of the required courseware, some courseware was of 
high quality, but much of it was poorly conceptualized, 
limited in its operation, and fragmented in its structure 
(Alessi, Trollip, 1985). Thus, an educator with good 
experience in computer programming can develop high quality 
courseware which can be used in many school districts. 
The Characteristics of Computer-Assisted Instruction 
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The most obvious difference between traditional 
classroom instruction and CAI is the human interaction in CAI 
with a machine rather than with another human being 
(Steinberg, 1984). The interactive capability of CAI is one 
of its most important instructional characteristics. In the 
regular classroom, only one person can answer each question 
posed by the teacher, while others are listening. But in 
CAI, every student can respond to every question that has 
been raised. 
A well-written CAI program can react to each response 
with an individualized message. This message is called 
"feedback" and can be far from a logical expression such as 
"true" or "wrong", and "good" or "bad." The feedback can 
inform the student why the response is wrong plus showing the 
correct response. Assume the question is "What is the ROM"? 
If the student's response is "Random Only Memory," the 
computer may reply, "Sorry, Random Only Memory is not a 
standard computer term; the correct answer is Read Only 
Memory." In addition, in CAI students answer the questions 
in the privacy of their interaction with the computer 
terminal. 
In order to provide individualized interaction between 
the student and the computer, the CAI software must have a 
number of decisions and plans for the student's response. 
Well-written CAI courseware should have the following 
capabilities: (1) choosing proper conditions for responding, 
(2) guiding the students to enter responses, and (3) judging 
student's responses (Burke, 1982). 
A serious problem in CAI software packages is that 
computers may not be able to understand human speech. The 
recognition and understanding of human speech by computers 
has been studied extensively by several researchers, and the 
results are promising. In the classroom, the students may 
answer the questions in many different ways but still expect 
the instructor to understand them. In CAI, the answer must 
be given exactly as it was designed because computers are not 
capable of understanding the natural languages. 
CAI is designed for use by a single person at a time. 
It is normally used by only one person and usually operates 
on only one program at a time (Orwig, 1983). This 
characteristic of CAI is referred to as individualized 
pacing. 
An individualized program is written to work with one 
person at a time and always considers the student's learning 
characteristics. In group instruction, a student who does 
not understand a concept must move along with the rest of the 
class although he/she may not be ready to do so. In CAI, 
each student can work at an appropriate level of difficulty 
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and proceed in the lesson at an appropriate pace. The extra 
drill problems and practices are used to help students 
understand new concepts. A student who learns quickly does 
not have to repeat the materials that he or she has already 
learned. This individualized instruction is the remarkable 
characteristic of a high quality CAI program. 
Since the computer is capable of quickly evaluating the 
answers provided by the users, the immediate feedback will 
promote the students to learn. A well-written CAI courseware 
can praise the user for correct answers, correct him or her 
in the case of a wrong answer, and even recommend an 
alternative learning strategy (Orwig, 1983). In addition to 
evaluating the responses for providing immediate feedback, 
the computer can store the student's records for future 
evaluation. This record can be used by the instructor in 
keeping track of student progress, by the user as a review 
lesson, and possibly by the computer to start the user at the 
beginning of the next lesson. 
Several researchers have found that augmenting classroom 
instruction with CAI courseware provides superior performance 
on the Scholastic Aptitude Test (SAT) (Grady and Gawronski, 
1983). Other reviewers (Burs and Culp, 1980 and Johnson and 
Jongejan, 1981) have reported that supplementary instruction 
with CAI leads to a higher achievement and the amount of time 
required for learning mathematics and language arts skills is 
significantly reduced. Johnson and Jongejan (1981) found 
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that instructional activities delivered by a computer 
required less time to complete than any other means. They 
also reported the effects of drill and practice with CAI and 
using computers to present questions and review and evaluate 
a response has generally been successful. The majority of 
these studies showed that using CAI courseware instead of 
traditional classroom instruction provides a saving in time 
to complete a course of study, greater efficiency in 
achievement per unit of time, and improvement in skills. 
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It is known that CAI courseware involves the individual 
actively in the learning process. It is almost impossible for 
the student to be a totally passive member while using CAI. 
This activity and continual involvement and participation 
facilitate learning as students progress through the 
instructional material (Walker and Hess, 1984). 
Reinforcement of learning in this situation is immediate and 
systematized which should result in more effective learning. 
The effectiveness of CAI has been defined differently by 
many investigators. To some, effectiveness means the amount 
of time required to complete one lesson compared with the 
time required to complete the same lesson using traditional 
instruction. To others, it means the degree of learning, or 
whether or not the student stays in or drops out of a 
learning experience. Some are simply concerned with the 
student's change in attitude toward the computer as an 
instructional medium. Levien (1972) reported that a CAI 
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physics course developed at Florida State University was very 
effective. Tentative evaluation indicated that overall 
instructional time was reduced by 17 percent over the 
traditional lecture course. In addition the students scored 
higher on final exams and attained superior knowledge of the 
physics course. Stanford and the University of Southern 
California have used several computer-assisted courses to 
teach their students (Levien, 1972). Studies of these CAI 
coursewares revealed positive results in terms of student 
performance on examinations, student behavior, and the 
student responses to a questionnaire about the program. In 
addition, fewer students dropped out of the computer-based 
courses. 
Chambers and Sprecher (1980) found that low aptitude 
students profit more from CAI than those with average or high 
aptitude. CAI can have substantial impact on instructional 
practices of many students in a special classroom and 
especially can help those students who have considerable 
difficulty in the learning process. The computer is an 
infinitely patient teacher, providing experience and 
reinforcement as they are needed. It can be used for 
instructional purposes and as an alternative means for 
special needs persons to minimize or counteract the effect of 
a disabling condition. A well-written CAI, dealing with 
perceptual difficulties, and with the needs of blind, 
hearing-impaired, nonverbal, and deaf students, can have an 
incredible impact on the learning of the special students. 
CAI can be used as a flexible, portable, audiovisual aid to 
provide a better illustration of ideas. 
A review of the literature reveals that CAI has several 
advantages over traditional education. Some of these 
include: 
1 . Provide students with optional ways to learn 
Through using the CAI, the teacher can provide 
appropriate educational opportunities to all students, 
including both the academically talented and those who 
have difficulty in the learning process. 
2. Provide individualized instruction 
CAI is designed for use by a single person at a time. 
Each student can work at his or her own pace. The 
computer is suitable for students of all achievement 
levels. It is also effective with both individual and 
small group learners. 
3. Facilitate ~infinite practice 
If it is necessary to provide the student with a hundred 
exercises of the same type, the computer will proceed 
to do so. The responses are carefully evaluated and 
appropriate comments are given. Also, the computer, if 
correctly programmed, does not make any mistakes. 
4. Provide drill for a large number of students 
Through time sharing, a large number of students can 
access a computer simultaneously and work on the 
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same drill problem. Each student can proceed at his or 
her own speed at the same time. 
5. Privacy of student-computer relationship 
The completely impersonal relationship between the 
student and the computer is a distinct advantage. The 
student can make any mistakes in private without having 
to demonstrate his failure to the teacher and to the 
rest of the students. 
6. Reduce the ~for learning 
studies have shown that students need less time for 
learning through the computer. 
7. Ease of updating 
Many topics that are taught today are continually 
changing. A teacher-built CAI can be easily updated 
with new content. It offers an excellent adaptation to 
the special needs of handicapped students. 
8. Provide immediate feedback 
The computer is capable of quickly evaluating the 
response and providing the result. Thus the student can 
receive almost immediate feedback to his or her 
answer. This immediate feedback motivates the student 
and can be very beneficial. 
9. Provide interactive capability 
Students who use CAl can communicate with the computer 
interactively. The interactive facility provided by CAI 
enables the students to watch their scores and see the 
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general progress. 
10. Lack of discrimination 
The computer facilitates teaching methods to all 
students at all times and does not discriminate on the 
basis of race, sex, nationality, personality, 
background, or the previous day's behavior. 
The Factors of Success in computer-Assisted Instruction 
The factors affecting the success of CAI in education 
depend on the motivational process in learning and the social 
structure of the educational system. Many researchers have 
tried to specify several design principles for using 
computers successfully in different educational environments. 
These principles that are actually useful in designing 
instructional environments seem to be the most obvious ones, 
but most often are violated. 
There are several features that make the learning 
process enjoyable. Malone (1984) believes that these 
features fall into three categories, challenge, fantasy, and 
curiosity. CAI can be challenging if it includes a goal 
whose outcome is uncertain. One way of making outcomes 
uncertain is providing variable levels of difficulty that are 
either chosen by the player or determined automatically. 
Having a number of goals at different levels can often be 
encouraged by score-keeping or speeded response. 
Fantasies in CAI software can make the activities 
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emotionally appealing (Malone, 1984). For example, if the 
student's response is correct, a pleasant music followed by a 
reward will motivate the student and encourage him/her to 
further practice. Similarly, if the student's response is 
incorrect, the computer feedback is displayed to inform the 
student about the need the second trial. The 
instructor/designer should pick fantasies very carefully in 
order to avoid any possible discouragement if the student's 
response is incorrect. The educational activities can be 
very effective if the audio and visual facilities, such as 
music and graphics, are used to lead learners into situations 
in which they are surprised. The surprising situations often 
are used to provide some information that helps the student 
to understand the unfamiliar concepts that led them to be 
curious in the first place. 
Lesgold (1984) stated that massive amounts of drill and 
practice are needed to obtain basic skills. The practice 
must be motivating, appropriate, and capable of providing 
immediate feedback. In computer-based practice, every error 
in performance should be taken into account. The CAI system 
can be designed so as to increase the mental discipline and 
self-motivation of students. 
Dugdale(1984) indicated that the material used for CAI 
should be designed to engage the students in productive 
thought and activity. The material should keep the student 
interacting and participating rather than passively watching 
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and listening. 
Kosel (1984) has suggested a number of principles that 
are effective in the design of an instructional program. He 
believed that a crowded screen should be avoided. In 
addition, the users should be able to go through reading and 
standard timing loops must not be used. It is also important 
to provide graphics, color, and sound to enhance learning. 
The materials used in CAI software should be appropriate and 
fit different classroom situations. 
Potts (1984) has stated that faculty support is the most 
important factor of success in CAI courseware. But the 
greatest problem in designing a CAI program is the financial 
one. This problem often can be solved by external resources 
received from industry and government for the funding of 
costly new programs. Academic computer directors and CAI 
administrators believed that faculty participation and 
support plays an important role in the design and development 
of a successful CAI program. Unfortunately, the CAI program 
has been ignored by many educators and the administrators 
themselves are not fully informed about its capabilities. 
While some conservative educators are not ready to adapt 
the non-traditional instructional methods, some active 
educators are seeking new methods to improve the teaching and 
learning process. CAI is the best choice of instructional 
software designed for innovative and concerned educators. 
One study has shown (Potts, 1980) that faculty members 
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and computer specialists are most often responsible for 
introducing the CAI program. If the school administrators 
offer some incentive to faculty members, a successful CAI 
program can be developed. The CAI software produced within 
the school by an educator or a group of educators can be more 
effective than one purchased from a commercial. company or 
acquired from another college or university (Backer, 1986). 
In the majority of institutions that produced their own 
CAI, the administrators' support greatly influenced the team 
development approach. The dedication and support of computer 
center personnel is also as important as administrator 
support in the success of CAI. However, the success of the 
final product of CAI courseware depends on the creativity of 
the individual author and the ways in which the subject 
matter is interpreted on the screen. 
The Current status of Computers in Education 
In the mid-1980's, Nebraska, Pennsylvania, and Colorado 
promised to put state funds behind educational technology. 
Many people at the Colorado Department ~f Education worked 
very hard to integrate technology into the curriculum. 
Later, all other states along with the District of Columbia 
started to show their commitment and enthusiasm for using 
computers in school districts (Reinhold, 1986). 
All states started to hire many people to coordinate their 
efforts for collecting information concerning their state 
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spending on computer technology, brands of the computers 
being used, and the ratio of students to computers. 
According to Electronic Learning's 1986 Annual Survey, all 
states but two were able to report the brands of computers 
being used in their school districts and the amount of money 
spent for both hardware and software. Only ten states did 
not report their student-computer ratio. All states but two 
reported strong local interest in computer education. 
This report clearly indicates that states are very 
enthusiastic about using computers in their curriculum. 
Recently, governors of several states have become involved in 
educational technology. For the first time, the National 
Governor's Association had a task force on educational 
technology. The governors of New Hampshire, Texas, Alaska, 
Hawaii, New York, Oregon, Virginia, and Puerto Rico made 
strong recommendations for increasing funding and support for 
educational technology (Reinhold, 1986). 
The field of computer education needs a tremendous 
amount of funding and support for spending toward hardware 
and software facilities. During 1985-1986, an estimate of 
$550 million for hardware and about $130 million for software 
was spent. More money is also required for the personnel to 
run and manage computer programs. Since commercial software 
is not usually suitable for CAI courseware, states need to 
spend more money on evaluation efforts and research and 
development for creating their own software by a group of 
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educators. In 1986-1987, 39 states spent more money on 
software than they did in 1985-1986. Only 20 states reported 
they spent more on hardware in 1986-1987. This statistic 
indicates that funds are available for the research and 
development of good CAI courseware. School administrators, 
computer directors, and educators are responsible to take 
advantage of this opportunity and develop CAI courseware that 
is suitable for their school districts and that fulfills the 
needs of their instructors and students. 
Several states have realized that appropriate software 
and training are essential if the computer is to be used 
effectively. About half of the states have focused their 
efforts on looking for the best software to satisfy their 
curriculum needs. Forty-three states have hired a computer 
coordinator -- someone whose primary responsibility was 
coordinating computer use for one school or for many schools. 
In addition to state computer coordinators, more than 38 
percent of the U.S. school districts also have hired a part-
time or full-time person coordinating computer use. It is 
worth mentioning that most state funds are going toward 
research, evaluation, and distribution to find out the best 
method of delivering computer education. 
The Governor's Technology Task Force said that ten 
states already are working together to establish a satellite 
transmission and cable television network to provide courses 
in remote areas. Several states including Alaska, Virginia, 
32 
Maryland, and Texas reported that they have used these 
technologies to teach particular courses or curriculum in 
outlying areas where students may not have access to teachers 
to teach these courses. 
In a national survey, Becker (1986) was interested in 
finding what the students are doing with the computers. In 
completing this survey, each primary computer-using teacher 
was asked to divide the student's computer use into five 
basic activities: 
1. computer-assisted instruction 
2. programming 
3. word processing 
4. discovery learning and problem solving 
5. other activities. 
He combined the elementary and secondary school responses 
together. These responses counted the same regardless of how 
much computers were used. He found that CAI constitutes 
about half of the computer activities. He also found that a 
majority of teachers feel that learning about computer 
programming and computer literacy are the most valuable 
functions of computers; and a majority of teachers in 
elementary schools feel that CAI is the best way to use 
computers. 
Trends of Computer-Assisted Instruction 
Educators are extremely optimistic about the future of 
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CAI. Their optimism is based on the rapid growth of computer 
technology, which has remarkably reduced the cost of 
computer-based facilities. The technological trends toward 
miniaturization and the psychological and social trends 
toward the use of computers in education will lead to 
significant developments by the year 2000. 
In the year 2000, all students in all of u.s academic 
institutions will take advantage of advanced, inexpensive 
sophisticated microcomputers as powerful educational tools. 
Each student will be able to receive information or share 
resources and programs from all over the world without 
concern of equipment or location. The fast-growing 
electronic and digital equipment will make it possible to 
launch a communication satellite totally devoted to science 
and education (Atkinson, 1978). This educational satellite 
will eliminate distance as a barrier to access and use of CAI 
programs developed around the world. Each student will be 
able to have a computer-based video device which will be 
capable of presenting interactive programs. In addition, 
this video device will be controlled for various reading 
levels and will be automatically adaptive to student 
performance. 
Since the microcomputers will be the most effective 
tool for educational purposes, the skills to study and 
develop an intelligent knowledge-based instructional system 
will be almost mandatory. The knowledge-based systems will 
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be developed to assist the students to recognize, articulate, 
and use diverse forms of information from history to 
mathematics. 
At the present time, the minicomputers reach the market 
with massive amounts of software for word processing and 
scientific research. However, a good CAl software package to 
assist the student in learning is still not developed. By 
the year 2000, this difficulty will be overcome and the 
minicomputer systems with several microprogrammable chips 
containing compilers for several authoring languages will be 
marketed (Attala, 1978). While the advanced technology will 
make it possible to provide denser memories at a lower cost 
per bit, the design and development of a reliable and 
complete CAl software package for minicomputers will be 
mandatory. By the year 2000, the utilization of CAI on an 
around-the-globe basis is a dream of the educators 
(Hirschbuhi, 1978). 
The implementation of CAI in Europe is currently tied to 
a weak and variable communication system. But the problems 
involved in utilization of CAI in Asia are primarily the lack 
of trained personnel and the lack of advanced technology 
required for development of a CAl system. Both Asia and 
Europe will solve their technical problems probably prior to 
the year 2000 (walker, 1984). 
Throughout the world CAI will be delivered by means of 
distributed networks that utilize a massive amount of memory 
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for the storage of the computerized courses having motion, 
color, and audio capabilities. Each minicomputer will 
communicate to the extensive libraries throughout its local 
network. This type of communication will reduce the load on 
minicomputers and enable the student to obtain diverse 
information from around the world almost instantaneously 
(McGinty, Tony, and Sally, 1987). 
This world-wide development will do much to advance the 
CAI system and make it possible to teach the areas that are 
currently difficult to teach, hard to visualize, or almost 
impossible to understand with the available instructional 
systems. This means that major utilization of CAI will be at 
preschool levels and at the end of professional development 
as opposed to current usage by elementary and secondary 
students. 
The major factors that will make the trends of CAI 
possible are authors who can develop sophisticated courses, 
the fast growing computer technology, linking around-the-
globe networks by means of satellite communication, and the 
faith and dedication of the educators who are working to 
improve the CAI courseware. 
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CHAPTER III 
METHODOLOGY 
A CAI software package can be used as a useful guidance 
aid for students who study about computer literacy. 
The package should also be useful to the individual teacher, 
student, industrial trainer, or computer professional who 
intends to develop an instructional computer program. This 
study had the following objectives: 
1. Presenting information 
An important means of ptesenting information is through 
example. In addition to stating the physical rule of "force 
equals mass times acceleration," an instructor could 
demonstrate the application of that rule, such as a truck 
accelerating more quickly when it is empty. The 
demonstration of such applications is more feasible with CAI 
software. 
2. Guiding the student 
The second objective, guiding the student, is to guide 
the students through interactive processing. Students make 
errors and, at times, are not aware that they have made them. 
Teachers not only guide the students but also assist in 
correcting their errors. The interactive process of the 
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student attempting to apply new knowledge, guided by the 
instructor, is an important component of instruction that is 
often omitted. The use of CAI makes this interactive process 
available. 
3. Provide the chance for students to practice 
The instructional process is not complete when the 
student does something once. The student must be able to 
perform quickly and fluently, sometimes under conditions of 
distraction, with few or no errors. Furthermore, practicing 
a skill a single time or answering a single question will not 
guarantee retention. Repeated practice through CAI makes the 
student more likely to retain information and increase 
fluency. 
4. Assessing student learning 
Tests provide information about the level of learning, 
the quality of teaching, and future instructional needs. 
They should emphasize guiding instruction as well as 
assigning grades, in order to determine the students needs. 
Several drill problems and sample tests can be provided to 
the students by CAI. The computer will alert them when the 
required time has elapsed, as well as provide their final 
score. If the final score is above passing level, the 
student has demonstrated professioning for the lesson; if 
below passing, he/she can easily review the lesson. 
In order to satisfy the purpose and objectives of this 
study, the following two methods were used, 
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1. Drill and Practice 
2. Tutorials 
Drill and Practice 
Drill and practice instructional software are exercises 
that help students maintain or strengthen their knowledge. 
This software provides an opportunity for students to come in 
contact with facts, relationships, problems, scientific 
concepts and principles, and vocabulary until the materials 
are committed to memory or some special skill is obtained. 
The best drill and practice software possesses an interesting 
format which students are encouraged to reuse for 
establishment of the stimulus-response association required 
for memorization of certain relationships (Bitter and Carouse, 
1984). 
Drill and practice has been found to be successful with 
simple problem solving, such as arithmetic facts, and complex 
problem solving, such as physical and social sciences. They 
also can be applied to simple paired-associate learning, such 
as spelling or foreign language word translation, and verbal 
information, such as definitions, historical facts, and 
vocabulary development. Those who are learning English as a 
Second Language (ESL) can use computer software to develop 
their vocabulary and strengthen association between 
corresponding words, expression, and grammatical 
constructions. Many software packages are able to use sound 
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and pictures to illustrate words, phrases, and sentences. 
The ESL students can use a minicomputer to communicate with 
teachers or classmates much easier than in a regular 
classroom. They can benefit from computerized, 
individualized instruction to perform exercises and to check 
their answers immediately, while textbooks cannot provide 
such feedback to students. 
In drill and practice, emphasis is placed on practicing 
rather than guiding, but with the assumption that the student 
is already familiar with the information to some level. 
Drills must be preceded by instructional methodologies that 
present the information or with an appropriate simulation or 
tutorial. The function of drills is to provide practice and 
enable the student to review some facts, relationships, and 
concepts, assuming that initial presentation and guidance 
have been already given. The structures and procedures of 
drill and practice used in this study can be best illustrated 
by figure 1. 
INTRODUCTION 
CLOSING 
SELECT LESSON 
STUDENT 
PERFORMANCE 
Figure 1. Structure of Drill and Practice 
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This structure begins with an introductory section that 
includes title and instructions. Following the introductory 
section, a cycle begins that is repeated many times. Each 
time the cycle is repeated, the following actions take place: 
Alternative lessons are displayed. 
A lesson is selected by the student. 
A question is displayed. 
The student responds. 
The program judges the response and provides feedback to 
the student. 
The questions continue to display until all of them 
are finished. 
A summary of the student performance is given. 
The cycle repeats as many times as the student wants, and the 
program can be terminated upon student request. Following 
the program termination, closing remarks are provided. 
The design and development of drill and practice used in 
this study is based on the following principles: 
1. Provide complete and clear instructions. 
2. Provide a listing of the selected lessons for the 
student choice. 
3. Use graphics, color, and music to motivate students 
and prevent boredom. 
4. To personalize the program, call the student by 
name. 
5. Increasing difficulty of lessons progressively, 
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starting out with easy items, and as the student 
masters them, choosing more difficult lessons. 
6. Question, response, and feedback should be displayed 
in the same frame. 
7. Ask frequent questions, especially comprehensive 
questions. 
8. Allow students to answer a question more than once. 
9. Give a short affirmation for the correct answer. 
10. Give corrective feedback and remediation for the 
incorrect answer. 
11. Keep feedback short and positive. 
12. Feedback should be corrective, positive, diagnostic, 
reinforcing, informative, and prescriptive. 
13. Make the end obvious with a short final message 
14. When a lesson is finished, provide options for 
the student to exit, review the same lesson, 
or try another. 
15. Allow the student to exit at any time based on the 
student request, and allow restarting. 
Tutorials 
Tutorial software utilizes written explanations, 
descriptions, questions, examples, and pictures for guiding 
the student and presenting the information. Tutorials often 
provide computerized software to determine the most 
appropriate beginning lessons for a particular student or 
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whether certain lessons should be skipped (Bitter and Camuse, 
1984). The drill and practice often are presented after the 
tutorial software is introduced. Courseware which uses a 
tutorial software requires more complicated design and 
programming techniques. 
Good tutorial software should be able to predict all 
possible correct responses and allow for insignificant errors 
such as misspellings and capitalization. In addition, 
tutorials should include both presentation and guidance. 
Computerized tests used in tutorials must be valid and 
reliable so that students are not subjected to already known 
material. These tests are used to evaluate learning fairly 
and accurately. 
Tutorials are used in almost every subject area from 
humanities to the social and physical sciences (Alessi and 
Trollip, 1985). They are appropriate to present factual 
information; and assist in the way of learn rules and 
principles, or problem-solving techniques. Several different 
types of tutorial software exists. Some tutorials will 
present a series of screen displays to all users, regardless 
of individual differences among the students. Other types do 
not require all users to follow the same path, but will 
direct students to certain lessons or parts of a lesson 
according to the computerized test results. A well-written 
tutorial will present the material in a sequential fashion, 
which does not confuse the learner, and uses graphics and 
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sound to improve the instruction. In addition, student 
progress can be measured accurately, and he or she can 
control the pace of presentation. 
The structure and sequence of the tutorial used in this 
study is shown in figure 2. 
CLOSING 
Figure 2. Structure of Tutorials 
The structure of tutorials begins with an introduction 
that includes title and instruction. Following the 
introduction section, a cycle begins that is repeated many 
times. Each time the cycle is repeated, the following 
actions take place: 
Alternative lessons are displayed. 
A lesson is selected by the student. 
Information is presented by means of examples and 
comparison of the outputs. 
A question is displayed and the student responds. 
The program judges the response and provides feedback or 
remediation 
The questions continue to display until all of them 
are finished. 
The cycle repeats as many times as the student wants, and the 
program can be terminated upon student request. Following 
the program termination, closing remarks are provided. 
The design and development of the tutorial used in this 
study is based on the following principles: 
1. Use a short title page. 
2. Provide complete and clear instructions. 
3. To personalize the program, call the student by 
name. 
4. Use color to emphasize the important information. 
5. Stress clear transitions between presentations on 
different statements or lessons. 
6. Use appropriate organizational methods for verbal 
information, concepts, rules and principles, and 
skills. 
7. Layout should be attractive and consistent. 
8. Provide remediation for incorrect answers. 
9. Text should avoid scrolling. 
10. Text should be clear and concise. 
11. Make the end obvious with a short final message. 
12. Allow the student to exit at any time based on the 
student request and allow restarting. 
13. When a lesson is finished, provide options for 
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the student to exit, review the same lesson, 
or try another one. 
14. Feedback should be corrective, positive, supportive, 
and immediate. 
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CHAPTER IV 
DESIGN AND PROCEDURES 
The following steps were used in researching the problem, 
planning the study, conducting the survey of Computer-
Assisted Instruction, designing the CAI software package on 
Computer Literacy, and presenting the results of the study as 
a software package: 
1. Review of related literature 
2. The study instrument 
3. Determining the content of instruction 
4. Designing and laying out the instruction 
5. Creating graphics 
6. Coding, testing, and debugging 
7. Compiling and linking 
This study was designed to develop a CAI software package 
to assist in the teaching of computer literacy. It also can 
provide an alternative method of learning for the students. 
The CAI software package is designed to stimulate student 
interest in computer literacy. This software satisfies the 
four objectives that are required to establish well-written 
CAI courseware: (1) presenting information, (2) guiding the 
students, (3) providing a chance for the student to practice, 
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(4) assessing student learning. In addition, this software 
provides individualization and interaction. The students 
communicate with the computer interactively and can practice 
their lessons in a private environment. The color, sound, 
and graphic facilities also are used to enhance motivation 
and prevent boredom during the learning process. 
Chapter IV describes the research design for gathering 
the background information, for study instrument used to 
select the proper equipment, for determining the procedure 
used to select the desired instruction, and for selecting the 
various analyses needed to fulfill the purpose of this study. 
Review of Related Literature 
The available professional publications and literature 
relating to computer-assisted instruction in education, CAI 
projects, and learning systems were examined. This study 
complements the background information related to CAI 
software and determines if a similar study has been made. 
The sources of information were the Educational Resources 
Information Center (ERIC) Research, an on-line search of a 
legal database by the Oklahoma State University library, 
Business Education Index, Business Periodical Index, on-line 
catalog by the Purdue University Library, numerous 
professional journals, computer magazines, and textbooks of 
computer literacy. 
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The literature was examined from the mid-1970's to the 
present (1987). The primary interest in the literature was 
on publications since 1980 when successful CAI software was 
designed and the latest information on CAI software was 
available. 
The Study Instrument 
This CAI software package is designed to run on the IBM 
PC and all compatibles with a Dos 2.1 or later version. The 
source code is written in the BASIC programming language 
using Advanced BASIC facilities. While this software can be 
run on a monochrome monitor with graphics adapter, but a 
color monitor with graphics adapter is preferred to see the 
high resolution color pictures used for motivation. The 
software is stored on a single 5 1/4" double side/double 
density diskette with executable format. An IBM PC or 
compatible with single disk drive and minimum 64 KB of 
program memory is sufficient for this CAI package. There is 
no restriction on selection of the keyboard and a standard 
typewriter format is sufficient. 
The target population for this CAI package is high school 
(11-12 and selected), junior college students enrolled in a 
course in computer literacy. This package is menu-driven and 
easy to use. Students will have no trouble loading the CAI 
package with its self-explanatory capability. 
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Determining the Content of Instruction 
Determination of the instructions used in design and 
development of a CAI software package is a demanding and 
exacting task. Several textbooks, magazines, conference 
papers, and the related literature on "the content of a 
computer literacy course" were reviewed to identify the 
essential instructions necessary in design and development of 
a well-written CAI package. After an inspection the 
following instructions were determined to cover the topic: 
1. Computer terms 
2. Computer concepts 
3. Computer hardware systems 
4. Computer software 
5. Information systems 
6. Computers and society 
7. BASIC programming 
The instructional topics were divided into two different 
parts, Computers Today and BASIC Programming. Computers 
Today, involved the first six topics, and facilitated student 
learning with numerous drills and practices. The BASIC 
programming utilized the tutorial method to teach the 
students the basic commands used in writing a BASIC computer 
program. Both part A and part B consists of six lessons as 
following: 
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Part A: Computers Today 
lesson 1. Computer terms 
2 . Computer concepts 
3. Computer hardware systems 
4 • Computer software 
5. Information systems 
6 . Computers and society 
Part B: BASIC Programming 
lesson 1. Getting started 
2. Input and output 
3. Control statement 
4. Looping around 
5. Subroutines and functions 
6. Arrays 
Designing and Laying Out the Instruction 
The software developed in this study was designed to 
serve as a substitute teacher to guide the students and 
provide them with numerous problems related to computer 
literacy. The software organization can be best represented 
by the flow chart given in figure 3. 
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Title and Instruction 
main 
menu of selection~--------------~ 
choice 
part A 
Computers Today 
introduction 
lesson 3 
question 20 
(last) 
display summary 
of 
student performance 
terminate selection 
N 
part B 
BASIC Programming 
choice 
statement 2 
statement n 
(last) 
practice 1 
practice n 
(last) 
terminate selection 
N 
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Figure 3. The Organization of the Software 
This flow chart starts with a title to specify the 
content of the software. The title is followed by some 
preliminary instructions to guide students before the 
software is used. The software is menu-driven and provides a 
m~in menu consisting of two parts. Students can either 
choose part A, computers today, or part B, BASIC programming. 
If part A is selected, the sub menu (lesson menu) in part 
A displays the listing of 6 different lessons. The student 
can select any of these lessons to improve his/her computer 
knowledge. These 6 lessons follow the same sequences, 
although their contents are different. Each lesson starts 
with an introductory section to provide complete and clear 
objectives and instructions for that lesson. Each lesson 
consists of 20 questions. The questions are multiple choice 
with four options and a value of 5 points each. Upon 
finishing the 20 questions, the student will receive a score 
and the number of questions answered correctly. Following 
the summary of student performance, the ending menu with 
three different options will be provided, 
(1) Review the same lesson 
(2) Try a new lesson 
(3) Exit the software 
If the student selects option (1) the program will start 
at the introduction and proceed through the same lesson 
again. If option (2) is selected the program will start at 
the main menu. The third option will lead the student to the 
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closing remarks where the program is terminated. 
Should part B be selected, the same sequence is followed. 
The only difference between instructions in part A and B is 
the presentation of tutorial lessons in part B instead of 20 
questions. In addition, the tutorial lessons provide 5 
sample problems for a learning check and student self-
evaluation. This part also does not provide a summary of 
student performance because it is designed to tutor the 
students, not test them. 
This software is designed to provide computer knowledge 
and some basic steps in BASIC programming for the students. 
Since the methods used in these two parts are completely 
different, the design procedures were divided into two 
distinct sections: 
(1) drill-and-practice design 
(2) tutorial design. 
Drill-and-Practice Design 
Drill-and-practice is used to facilitate the learning of 
material which requires additional reinforcement. The drill-
and-practice design provides a better learning facility than 
classroom environment. It is used to help students maintain 
or strengthen knowledge they already have, such as spelling, 
symbols of chemical elements, and elementary arithmetic. 
The drill-and-practice software is designed for students 
who are already enrolled in a computer literacy course. This 
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software covers six different lessons to help, test, and 
reinforce student understanding of each subject. The 
procedures of design and layout of instructions used in this 
software is based on the following steps, 
1. Determining the number of questions 
2. Determining the number of tries 
3. Designing a system flow chart 
4. Designing a detailed flow chart 
5. Design and layout of frames 
Determining the Number of Questions 
It is important to select the size of lessons as long as 
it can be accomplished in a reasonable period of time without 
becoming discouraged. There is no standardized way of 
indicating the size of a lesson. The size of a lesson 
depends on the role of the questions in the instruction and 
the complexity of the material. If the concept is complex 
and covers several rules, such as the principle law of 
physics or the concepts of computer literacy, one question or 
one practice would not test the student's understanding 
adequately. In such cases, a set of questions need to be 
presented. 
Statistics have shown (Alessi and Trollip, 1985) that a 
good lesson should be about ten to twenty minutes in length, 
with about sixty to seventy-five frames. In this thesis, all 
students are required to do the same fixed number of 
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exercises. This decision is most appropriate when each of 
the questions tests different knowledge, such as the memory 
unit in a computer. Knowing the functions of commands in 
read-only memory does not guarantee that students know the 
random access memory or the other storage units in a 
computer. Thus, the number of questions in each lesson were 
selected to be twenty. 
Determining the number of tries 
CAI designers often are concerned about how many times a 
student should be allowed to try to enter the correct 
response if the first one is incorrect. If the student is 
allowed only one attempt to answer the question, he or she 
may take the easy way and type anything just to satisfy the 
requirement of making a response, because the student knows 
that the correct response will appear shortly. Thus, it is 
reasonable to allow students more than one try. If the 
number of tries is more than two, the student probably just 
keyed in something as a guess. In this case, the student 
should be allowed to answer the question only twice, because 
it gives the student a chance to think what the correct 
answer is after the first attempt. As a result, the students 
are motivated to challenge and beat the machine. 
The System Flow Chart 
The system flow chart shows the major parts of the drill-
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and-practice software used in design and development of the 
CAI software package for this study. This flow chart only 
shows "the big picture" and the details can be seen from the 
detailed flow chart. For example, a lengthy lesson made up 
of many frames (screen) can only be represented by a single 
block on the system flow chart, while the details of each 
frame are shown on the detail flow chart. 
The system flow chart used in this study is shown in 
figure 4, page 60. This flow chart is arranged so that each 
lesson follows in an appropriate sequence. It can be seen 
that figure 4 is a part of the software organization drawn in 
figure 3. The first block in the flow chart, computers 
today, is dealing with the computer terms, concepts, 
software, hardware, information systems, and computers and 
society. The second block, lessons menu, provides the 
listing of six different lessons for the student selection. 
The third block, introduction, presents the objective and 
direction of each lesson. The detail of questions and 
summary of student performance is covered in the detail flow 
chart. 
Detailed Flow Chart 
The detailed flow chart is much more complete than the 
system flow chart. The lesson design can be shown in detail 
using the detailed flow chart. If the content or the 
instructional logic of the CAI software is very complicated, 
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the detailed flow chart may be needed to provide the detail 
of the lesson, otherwise the system flow chart should be 
sufficient. 
A detailed flow chart can be created by adding details to 
the system flow chart. For example, the detailed flow chart 
in figure 5, pages 61-62, shows the whole sequence of 
instructions used for each question, while these sequences 
are shown by a block in the system flow chart. 
The detailed flow chart in figure 5 starts with the title 
and instructions of the lesson. The number of question, Q, 
and the number of tries, T, are initially set to zero. Each 
question is displayed and the student is allowed to respond 
twice if the first response is incorrect. If the correct 
response is entered, the student will receive a reward; 
otherwise the appropriate feedback is given based on the 
student selection. If the student presses any unexpected 
keys the program will not abort and the response is ignored. 
In this case, students are allowed to enter their response 
again. 
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choice 
y 
Main 
menu of selection 
Part A 
Computers Today 
question 20 
(last) 
display summary 
of 
student performance 
terminate selection 
stop 
y 
Figure 4. System Flow Chart of Drill-and-Practice 
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61 
Title and Instruction 
N 
Invalid letter 
Display Feedback 
62 
y 
Figure 5. Detailed Flow Chart of Drill-and-Practice 
Design and Layout of Frames 
The frame is referred as a single page of the 
instructional program. In CAI software, the frame is defined 
as one screen of the program. A frame may contain a 
question, instructions, score, or the test procedures. The 
concept of frames is often used as one unit of measure in CAI 
lessons. The major factor of successful instructional 
software is well-designed frame types. Frames used in this 
study are classified into seven different categories. 
1. Lesson-menu frame 
2. Introductory frame 
3. Question frames 
4. Entry-error frame 
5. Score frame 
6. Ending-menu frame 
Lesson-Menu Frame. The lesson-menu frame in figure 6, 
page 64, provides the listing of the selected lessons for 
student choice. The students are allowed to select any 
lesson. The displayed menu provides an opportunity for the 
student to select a lesson that meets his or her background. 
In addition, computers have better memories than people and 
always remember things exactly as they were stored. A good 
program should rely on computer memory as much as possible. 
Each lesson is selected from a displayed menu. This option 
relies on the proper usage of computer memory and minimizes 
the student memory demands. 
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Part A 
COMPUTERS TODAY 
MENU 
<1>. COMPUTER TERMS 
<2>. COMPUTER CONCEPTS 
<3>. COMPUTER HARDWARE SYSTEMS 
<4>. COMPUTER SOFTWARE 
<5>. INFORMATION SYSTEMS 
<6>. COMPUTERS AND SOCIETY 
YOUR CHOICE (1-6) ? 
Figure 6. Lesson-Menu Frame of 
Drill-and Practice 
Introductory Frame. The introductory frames appear at 
the beginning of each lesson. Samples of these frames are 
shown in figures 7 and 8, pages 65-66. They introduce the 
objective of the lesson and direct the student how to move 
forward. They provide the purpose and contents of the 
lesson. Directions are essential to the effective use of any 
CAI software. They should include information about how to 
answer questions and what the important instructions are. 
The introductory lesson also collects some information from 
the student, such as name, which can be used later in the 
program to personalize the instruction. 
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********************************************* 
* * 
* 
* 
WELCOME TO YIN-HWA SOFTWARE COMPANY * 
* 
********************************************* 
This software package is designed for a course on 
computer literacy. It has been divided into two parts, 
(A) Computers today 
(B) BASIC programming 
Part (A) consists of six lessons with 120 drill 
problems. 
Part (B) also consists of six lessons. This part is 
designed to be a tutorial lesson for BASIC programming. 
Each lesson provides 5 problems for a learning check. 
ENTER YOUR NAME TO BEGIN .... 7 
Figure 7. Introductory Frame of CAI Software 
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Computers have become highly visible tools in our modern 
society. People relate to these tools with an extraordinary 
range of views and emotions. 
The multiple-choice questions which follow will help, 
test, and reinforce your understanding of the subject: 
COMPUTERS AND SOCIETY. 
You will be given 20 questions, each worth 5 points. 
After each question, you will see a "?" prompt. Type your 
answer, then press the RETURN key. 
You are allowed two attempts for each question. If your 
first answer is incorrect, please wait and do not press any 
key. The screen will be cleared and the same question will 
reappear for the second time. 
Upon finishing the 20 questions, you will be given the 
number you answered correctly and your score. 
GOOD LUCK <user name> 
PRESS ANY KEY TO CONTINUE 
Figure 8. Introductory Frame of Drill-and-Practice 
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Question Frames. The question frame is a common type 
frame used in this instruction. This frame clearly shows all 
sequences that are performed to answer a multiple choice 
question by the student. These sequences occur in the 
following consecutive order: 
1. display of a question 
2. prompt for the answer 
3. student response 
4. judgment of response 
5. feedback. 
First, a question is displayed. Then the student enters 
a response after the prompt "?." The response must be 
entered in lower case. The computer checks the student 
response and provides feedback to the student. If the 
response is correct, the feedback will be a short affirmation 
followed by pleasant music. Otherwise, the proper feedback 
based on the student response is given. The student is 
allowed to try once again. If the response is still 
incorrect, the correct answer will appear on the screen. 
Figures 9-11 show the correct response after the first try, 
second try, and incorrect response, respectively. 
The feedback for the incorrect response should be 
corrective, positive, reinforcing, informative, diagnostic, 
and prescriptive. If the feedback is related to the student 
response, it will produce the proper explanations based upon 
the individual response. Thus, the student can be lead to 
understand why the response was incorrect. 
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1. Which computer language consists of strings of 
binary numbers and is the only one the CPU directly 
understands? 
a. COBOL 
b. FORTRAN 
c. Machine 
d. none of the above 
? c 
THAT'S GREAT! <user name>, 
YOU ARE OFF TO AN EXCELLENT START! 
PRESS ANY KEY TO CONTINUE 
Figure 9. Correct Response at the First Try 
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1. Which computer language consists of strings of 
binary numbers and is the only one the CPU directly 
understands? 
a. COBOL 
b. FORTRAN 
c. Machine 
d. none of the above 
? a 
SORRY, INCORRECT!!! 
<user name>, COBOL is designed specifically for 
business-type data processing applications. 
PLEASE TRY AGAIN 
<timer setting> 
1. Which computer language consists of strings of 
binary numbers and is the only one the CPU directly 
understands? 
a. COBOL 
b. FORTRAN 
c. Machine 
d. none of the above 
? c 
THAT'S GREAT! <user name>, 
YOU ARE OFF TO AN EXCELLENT START! 
PRESS ANY KEY TO CONTINUE 
Figure 10. Correct Response at the Second Try 
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1. Whic;h computer language consists of strings of 
binary numbers and is the only one the CPU directly 
understands? 
a. COBOL 
b. FORTRAN 
c. Machine 
d. none of the above 
? b 
SORRY, INCORRECT!!! 
<user name>, FORTRAN is designed for scientific 
applications. 
PLEASE TRY AGAIN. 
<timer setting> 
1. Which computer language consists of strings of 
binary numbers and is the only one the CPU directly 
understands? 
a. COBOL 
b. FORTRAN 
c. Machine 
d. none of the above 
? d 
SORRY, INCORRECT !!! 
The answer is: 
(c) Machine 
PRESS ANY KEY TO CONTINUE 
Figure 11. Incorrect Response for Both Tries 
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Entry-Error Frame. Good instructional software should 
take into account the possibility of all responses entered by 
the students. If an unexpected key is pressed, the program 
should identify the error and direct the student how to enter 
the response. For example, if the program requires the lower 
case letter a, b, c, and d for a multiple-choice question, 
the lower case letters from e-z and all upper-case letters 
are considered to be unexpected characters. Should the 
student enter an unexpected character, the computer would 
inform him or her to enter the right character. The entry-
error frame shown in figure 12, page 72, demonstrates the 
ability of the computer to recognize unexpected characters 
and method of directing the student to enter the response. 
Score Frame. Once the student finishes all the 
questions in each lesson, the computer will check the 
responses and calculate the student score. The score frame 
in figure 13, page 73, shows the total score to stimulate the 
student and to encourage him or her for improvement. In 
addition, the displayed score will motivate the student to be 
competitive with himself or herself and provide a self-
evaluation function. 
Ending-Menu Frame. The student should be able to 
terminate the drill section at any time. A simple procedure 
is available for doing this. The direction for termination, 
pressing the Ctrl and Break keys simultaneously, is given at 
the beginning of the introductory section. If the students 
71 
do not remember how to terminate a drill correctly, they will 
probably turn off the computer, remove the diskette, or just 
walk away. In this study, the students are informed how to 
terminate at the beginning and the end of each lesson. 
When a lesson is finished, a good program should provide 
the options of reviewing the same lesson, trying another one, 
or exiting. The ending-menu frame shown in figure 14, page 
74, provides all three options. Those students who have 
performed their lesson very well don't need to review the 
same lesson again. They are allowed to try another lesson or 
to exit. But those who performed poorly might need to review 
the same lesson. Some students may get frustrated and want 
to exit at the end of the first lesson. Once the exit option 
is selected, a short final message will appear on the screen 
(see figure 15, page 74). Having these three options is 
reasonable and increases the flexibility of the material. 
1. Which computer language consists of strings of 
binary numbers and is the only one the CPU directly 
understands? 
a. COBOL 
b. FORTRAN 
c. Machine 
d. none of the above 
? t 
INVALID LETTER, PLEASE ENTER a, b, c, or d 
Figure 12. Entry-Error Frame of Drill-and-Practice 
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<user name>, YOU HAVE ANSWERED 18 QUESTIONS CORRECTLY OUT OF 
20 QUESTIONS!! YOU HAD 90% CORRECT ANSWERS! 
If you are unsure of some of the questions, please ask 
your instructor to explain them. 
If your score was less than 80%, you should review this 
lesson !! 
PRESS ANY KEY TO CONTINUE 
Figure 13. score Frame of Drill-and-Practice 
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WHAT'S NEXT ? 
You have just completed this lesson. You now have three 
options: 
1. Review this lesson 
2. Try a new lesson 
3. Exit 
(select 1-3) 
? 
Figure 14. Ending-Menu Frame of Drill-and Practice 
THANK YOU FOR YOUR ATTENTION. 
GOOD BYE! HAVE A NICE DAY 
Figure 15. Closing Frame of Drill-and Practice 
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Tutorial Design 
The software design and programming techniques of tutorials 
are more complicated than drill-and-practice, but the logic 
of tutorial software is much simpler than drill-and-practice. 
The complex part of the tutorial software design is the 
presentation of the material and the method of guiding the 
student. The heart of tutorial software is a variety of 
written explanations, descriptions, examples, and graphic 
illustrations for the concept development rather than a 
variety of questions used for the drill-and-practice. 
This software covers six different lessons to teach the 
student the general statements of the BASIC language. The 
procedures of designing and laying out of instructions used 
in this software are based on the following 2 steps, 
1. Designing the system flow chart 
2. Design and layout of frames. 
Designing the System Flow Chart 
The instructional logic of the tutorial software is not 
as complicated as the drill-and-practice software. In this 
case, the detailed flow chart is not necessary and the system 
flow chart will provide sufficient information. 
The system flow chart in figure 16, page 77, starts with 
the main menu where the student selects BASIC programming. 
Then the computer provides the lesson menu which displays the 
listings of six different lessons. The students can select 
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any of these lessons to improve their programming ability. 
Each·lesson starts with an introductory section to provide a 
complete and clear objective of the lesson. Each lesson 
consists of several statements which are used in BASIC 
programming. These statements are generally taught using 
step-by-step descriptions and demonstrations through several 
teaching frames. Once all statements are taught, five 
multiple-choice questions are provided to check student 
progress. 
First, the number of questions is initially set to 
zero. Then, each question is displayed and the student is 
allowed to respond once. If the correct response is entered, 
the student will receive a reward; otherwise the appropriate 
feedback is given based on the student selection; and the 
correct answer will appear on the same frame. Upon finishing 
the five questions, the ending menu will be provided with 
three different options: review the same lesson, try a new 
lesson, or exit the software. 
Design and Layout 2£ Frames 
The tutorial software has the lesson-menu frame, 
introductory, question, entry-error, ending-menu and closing 
frames. The principles and procedures used in design and 
development of these frames are similar to those discussed in 
Drill-and-Practice software design. The detail of design and 
layout of the tutorial frames are shown in figures 17-21, 
pages 78-82. 
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choice 
start 
part s 
BASIC programming 
introduction 
lesson 4 
display question 
input response 
N 
stop 
feedback 
and 
remediation 
Figure 16. The System Flow Chart of Tutorial 
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Part B 
<1>. 
<2>. 
<3>. 
<4>. 
<5>. 
<6>. 
BASIC PROGRAMMING 
MENU 
GETTING STARTED 
INPUT AND OUTPUT 
CONTROL STATEMENT 
LOOPING AROUND 
SUBROUTINES AND FUNCTIONS 
ARRAYS 
YOUR CHOICE (1-6) ? 
Figure 17. Lesson-Menu Frame of Tutorial 
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There are several ways to store information in address 
locations. In lesson 1, you have learned to assign the 
information by using the following LET statement: 
LET A=4 or LET A$="COMPUTER." 
In this lesson, you will learn two more ways to store 
information. 
First, use of an INPUT statement, which allows the user 
to key data into the computer to continue running the 
program. 
Second, use of the READ/DATA statement allows previously 
stored data to be read. 
Also, you will learn how to use the PRINT function to 
produce an organized and formatted output with headings, 
columns and appropriate spacing. 
PRESS ANY KEY TO CONTINUE 
Figure 18. Introductory Frame of Tutorial 
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WHAT'S NEXT ? 
You have just completed this lesson. You now have three 
options: 
1. Review this lesson 
2. Try a new lesson 
3. Exit 
(select 1-3) ? 4 
INVALID LETTER, PLEASE ENTER AGAIN. 
Figure 19. Entry-Error Frame of Tutorial 
80 
3. What is the output of the following program? 
10. READ A,B,C$,D 
20. READ T$,S,Y. 
30. DATA 36,40,NEW 
40. DATA 42,ITEM 
50. PRINT S 
60. END 
RUN 
a. 40 
b. OUT OF DATA 
c. ITEM 
d. 36 
? b 
PRETTY. GOOD ! <user name>, I KNEW YOU COULD DO IT! 
PRESS ANY. KEY. TO CONTINUE 
Figure 20. Correct-Response Frame of Tutorial 
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3. What is the output of the following program? 
10. READ A,B,C$,D 
20. READ T$,S,Y 
30. DATA 36,40,NEW 
40. DATA 42,ITEM 
50. PRINT S 
60. END 
RUN 
a. 40 
b. OUT OF DATA 
c. ITEM 
d. 36 
? d 
SORRY, INCORRECT. 
The correct answer is "b" 
If there is not enough data in the DATA list, an OUT OF 
DATA error met~flage will appear and the program fltopfl 
executing. 
PRESS ANY KEY TO CONTINUE 
Figure 21. Incorrect-Response Frame of Tutorial 
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In addition, the tutorial software has many teaching 
frames that drill-and-practice does not have. These frames 
are used to describe the statements of the BASIC programming 
language and can be classified into three different 
categories based on the method of presentation. 
RULEG Frames. Rules or principles play an important 
role in the mathematical, physical, and social sciences. 
Students can learn a rule or a principle from a definition 
alone, but they usually need examples to help them fully 
understand it (Steinbery, 1984}. Examples should illustrate 
the full range of the concepts, analyze its critical and its 
variable attributes, and add to the student's understanding. 
RULEG is an acronym in which the instructional logic proceeds 
from the rule (RUL} to example (EG}. It is referred to as a 
deductive process. The rules or principles and their 
foundations are directly stated and then demonstrated by the 
proper examples. 
In the RULEG method, the students are taught the laws 
and principles first and then asked to apply these laws, 
principles, or any other form of rules to a set of examples. 
The teaching frames shown in figure 22-23, pages 85-86, can 
best illustrate the RULEG design. 
EGRUL Frame. If the instructional logic proceeds from 
example (EG} to rule (RUL}, the teaching approach is referred 
to as EGRUL. This approach demonstrates applications and 
leads the student to discover the rule or principle. 
Typically, the students would be provided with some examples 
to determine the rule or principle of some phenomena. The 
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EGRUL is a form of discovery learning obtained from a set of 
examples. It is referred to as an inductive process. The 
teaching frames shown in figures 24-27, pages 87-90, are used 
to illustrate the EGRUL method. 
Comparison Frames. Once the rules, principles, and 
fundamentals of the BASIC statements have been taught, the 
comparison method is used to improve the student programming 
ability. In this approach, two programs are compared which 
have different source codes but produce the same output. 
This method provides the art of programming technique and 
motivates the students to achieve the skill which is required 
for writing efficient source code. The teaching frames 
displayed in figures 28-29, pages 91-92, show two different 
programs but have the same output. 
Creating Graphics 
Graphics plays an important role in the learning 
process. Instructional software is less interesting than 
other software and can quickly become boring. If a student 
is not performing well, it can become frustrating. Graphics 
and color provide one way to increase motivation. 
In this study, each title page is decorated with some 
graphics related to the selected lessons to interest the 
student and to prevent boredom. Once the program is loaded, 
the title frame with graphics will be displayed. After a few 
seconds the screen will be cleared and the introductory frame 
will appear. In addition, the graphics are used in tutorial 
lessons to help the students understand the statement and 
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the logic of programming. For example, the flow chart is the 
best graphics representation that is used to explain the 
major parts of the software. 
The medium and high resolution graphics facilities are 
used to produce the graphics utilized in CAI software design. 
This graphics should be designed and layout on a paper before 
coding. Special graphic sheets for the layout can make the 
graphics products more efficient and reduce the debugging 
time. Two title frames decorated with the proper graphics 
are shown in Figures 30-31. 
IF/THEN/ELSE 
The general format of the IF/THEN/ELSE statement is: 
Linen If condition THEN clause ELSE clause 
(linen) (line#) 
For example: 
or 
10 IF GPA > 3.5 THEN 50 ELSE 60 
50 PRINT "GOOD" 
60 PRINT "NEEDS IMPROVEMENT!" 
10 IF GPA > 3.5 THEN PRINT "GOOD" ELSE PRINT "NEEDS 
IMPROVEMENT!" 
A sample program with IF/THEN/ELSE statement and its 
flowchart are given in the next screen. 
PRESS ANY KEY TO CONTINUE 
Figure 22. RULEG Frame 1 of Tutorial 
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ARRAY 
A set of subscripted variables is called an ARRAY. 
For example, there are five students whose test scores are 
98, 72, 88, 64, 93. The scores could be put in an ARRAY called A: 
1 98 1 12 1 88 1 64 1 93 
A(l) A(2) A(3) A(4) A(S) 
Also can be read: 
A(1)=98 
A(2)=72 
A(3)=88 
A(4)=64 
A(5)=93 
Each single value (containing the score value) is called an element. 
PRESS ANY KEY TO CONTINUE 
Figure 23. RULEG Frame 2 of Tutorial 
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WHAT'S YOUR NAME ? 
? Linda 
HELLO, Linda 
Do you want to know how the computer accepts your response? 
Look at this program: 
10 PRINT "WHAT'S YOUR NAME ?" 
20 INPUT T$ 
30 PRINT "HELLO, "; T$ 
40 END 
RUN 
WHAT'S YOUR NAME? 
? Linda 
HELLO, Linda 
----> INPUT tells the computer to 
display a question mark 
and wait for user's response 
(assign the string to the T$) 
----> User's response. 
The semicolon continues the output 
on the same line. 
PRESS ANY KEY TO CONTINUE 
Figure 24. EGRUL Frame I of Tutorial 
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INPUT 
Causes the computer to request data from the keyboard. 
This is another way to assign the value to the address location. 
Here is another program which uses INPUT statements. Look at the program 
and the output. ~--------------------~ 10 PRINT "TYPE TWO NUMBERS:"; 20 INPUT A,B 
30 PRINT" THE NUMBERS ARE:";A,B 
40 PRINT " THEIR SUM IS:";A+B 
50 PRINT "THEIR PRODUCT IS:";A*B 
60 END 
RUN 
TYPE TWO NUMBERS:?l5,17 
THE NUMBERS ARE: 15 17 
THEIR SUM IS: 32 
THEIR PRODUCT IS: 255 
Line 20 INPUT A,B will call for two numbers which are typed by the user, 
separated by a comma. 
PRESS ANY KEY TO CONTINUE 
Figure 25. EGRUL Frame 2 oF Tutorial 
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What is the capital of Arizona? 
a. Tucson 
b. Tempe 
c. Phoenix 
d. Austin 
? a 
SORRY, INCORRECT! 
How did the computer decide whether the user's answer was right? 
The following program and output will show you how it works. 
10 PRINT "What is the capital of Arizona?" 
20 PRINT "a. Tucson" 
30 PRINT "b. Tempe" 
40 PRINT "c. Phoenix" 
50 PRINT "d. Austin" 
20 INPUT M$ 
30 IF M$;:;"c" THEN PRINT "YOU GOT IT" 
40 IF M$<>"c" THEN PRINT "SORRY, INCORRECT!" 
50 E~~ .............................. .r 
PRESS ANY KEY TO CONTINUE 
RUN 
What is the capital of Arizona? 
a 
SORRY, INCORRECT! 
Figure 26. EGRUL Frame 3 of Tutorial 
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IF/THEN 
The general format of IF/THEN statement Is: 
Line# IF condition THEN line# 
(statement) 
For example: 
IOO IF A=2 THEN 300 
The following are relational symbols that can be used: 
SYMBOL CONDITION EXAMPLE 
( less than A < B 
> Greater than A > 8 
Equal to A B 
<= Less than or equal to A <= B 
>= Greater than or equal to A >= 8 
<> Not equal to A <> 8 
PRESS ANY KEY TO CONTINUE 
Figure 27. E~RUL Frame 4 of Tutorial 
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Compare the rol lowing two programs: 
A. 8. 
II IU Lt.l A=l 
~ 20 PRINT A; 
11 30 IF A=6 THEN 
!" 40 A=A+l 
100 
50 GOTO 20 
60 END 
RUN 
I 2 3 4 5 6 
I 
Program 8 only uses 4 statements to produce the same output as program 11, 
because Program 8 uses a FOR/NEXT statement instead oF a control statement. 
PRESS ANY KEY TO CONTINUE 
Figure 28. Comparison Frame 1 of Tutorial 
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Let"s compare these two programs: 
!\.. 
10 PRINT "What is the capital of Texas?" RUN J 
60 INPUT M$ What is the capital of Texas? 
80 IF M$<>"AUSTIN" THEN PRINT "SORRY, INCORRECT',. YOU GOT IT! 
70 IF M$="AUSTIN" THEN PRINT "YOU GOT IT" AUSTIN J 
~9•0--E•ND ....................................... ·~},_ ...................... ..r 
B. 
10 PRINT "What is the capital of Texas?" 
20 INPUT M$ 
30 IF M$="AUSTIN" THEN 40 ELSE 50 
40 PRINT "YOU GOT IT!" : GOTO 60 
50 PRINT "SORRY, INCORRECT!" 
60 END 
The two programs oucputs are the same. 
RUN 
What is the capital of T~xas? 
AUSTIN 
YOU GOT IT! 
But, line 30 of program B has a new statement IF/THEN/ELSE. 
PRESS ANY KEY TO CONTINUE 
Figure 29. Comparison Frame L of Tutorial 
92 
93 
EXERCISES U 
INFORMATION SYSTEM 
DATA PROCESSING INFORMATION 
Figure 30. Graphics Frame 1 of CAI Software 
1111 I I IIIII 1111 Ill I I IIIII IIIII II I IIIII 
I I I I I I I I I I I I I Ill I 
1111 I I IIIII 1111 I I I I I I I II IIIII 
II II Ill I II I I I I II 
1111 IIIII IIIII I I HI IIIII I IIIII I I IIIII 
COSUB Ill'' 
WHERE DO I GO ? 
RIGHT HERE ! 
*** SUBROUTINE *** 
Figure 31. Graphics Frame 2 of CAI Software 
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Coding, Testing, and Debugging 
Coding is the process of writing the programming 
instructions. It is a time-consuming process and is used to 
submit programs to the computer. The method of coding is 
highly dependent on the system being used. It is a more or 
less difficult process depending on the language chosen. In 
any case, the process is essentially the same. 
The overall consideration in coding is always to produce 
a high-quality instructional lesson. The efficiency of the 
programming and efficiency of execution of instructions 
should never be chosen over the quality of the lesson. In 
addition, it is beneficial to make the lesson function 
properly before trying to optimize the programming code. 
The program code can be prepared either on-line or off-
line. In off-line, a substantial part of the program is 
written on paper before putting it into the computer. But in 
on-line code, the program is written directly into the 
computer without using any paper. The CAI software program 
utilizes both on-line and off-line facilities. The majority 
of coding in this study has been done through an on-line 
process. This process benefits the frames design to speed up 
the coding. Using the frame design, each segment of the 
program is typed directly into the computer from the keyboard · 
and has been tested immediately. 
once the program has been written, it must be checked 
for errors. This testing is often referred to as debugging. 
Debugging is the process of locating and correcting program 
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errors. In this study all independent segments of code were 
tested as soon as they had been programmed. For example as 
soon as a subroutine was programmed, it was tested to see 
that it functioned as desired. 
The common errors appearing on programs can fall into 
two different categories: (1) syntax errors and (2) logic 
errors. The syntax errors are usually typing mistakes made 
during the coding process. This error can be removed or 
greatly reduced by carefully proofreading program statements 
as they are typed. Once the program is free of any syntax 
error, it is able to run on the computer. This program needs 
to be tested with a variety of data to determine if the 
results are always correct. If a program obtains correct 
results with one set, but incorrect results when run with a 
different set of data, the type of error is referred to as a 
logic error. 
In this study, the software were divided into thirteen 
files to reduce the memory requirement. The program was 
finished through a continuing debugging process and the files 
were stored on a floppy diskette. The software was then 
ready to run on the ADVANCED BASIC mode for demonstration. 
Compiling and Linking 
The CAI software package designed for this study is 
written in the BASIC programming language. This language is 
fairly easy for people to understand, but the CPU cannot 
interpret this language. The CPU, which executed the 
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instructions, can only understand machine language. 
Therefore, a program written in BASIC must be translated into 
machine language before it can be executed on the CPU. The 
program is translated into machine language by a system 
program called a compiler. The compiler creates an object 
program, which consists of an entire program translated into 
machine language (Mandell, 1987). The object program can be 
loaded into the computer's memory for execution after the 
link process. 
The link program is used to create an executable program 
using a collection of the object files. The executable 
program is a file which can be run on the CPU. Once the 
process of compiling and linking is completed, the CAI 
software is ready for student use. 
The following instructions should be followed to run the 
CAI software package developed in this study: 
1. Place the DOS diskette in drive A. 
2. Turn on the machine and wait until the system is booted 
up. 
3. Enter the current date and time. The A prompt, A > , 
will be displayed. 
4. Replace the CAI diskette in drive A and type CAI. The 
program will be loaded and the title page will be 
displayed with a pleasure music. The user need not do 
anything but follow the instructions. 
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CHAPTER V 
SUMMARY AND RECOMMENDATIONS 
Summary 
The advanced technology and the introduction of the 
microcomputer have greatly influenced the u.s. educational 
system. The low cost and powerful microcomputers provide an 
opportunity for teachers and students to be computer literate 
and to teach them the fundamental concepts of computer 
operations and programming. 
The computer technology has played a major role in 
information processing and data communications. The 
recognition and understanding of the important features of 
computers in an information society requires an educational 
effort to remove or greatly reduce computer illiteracy. The 
term "computer literacy" is generally referred to as the 
required knowledge, skill, and attitudes that one needs to 
have to function efficiently and effectively in the 
performance of computer related operations. students need to 
know about the capabilities and the limitations of computers. 
The recognition and understanding of various features of the 
computers help them to realize that computers do not have any 
intelligence and they only perform the tasks they are 
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instructed to do. 
The primary goal of computer usage in education is for 
the delivery of instructions. The learner and computer are 
in direct communication with each other. This process is 
called the "interaction," which can be obtained by a well-
written CAl program. The CAl program is capable of modifying 
the presentation of the instruction to match the capabilities 
of the individual learner, while the other forms of 
instruction do not involve interaction and proceed at a fixed 
pace, with no consideration for the needs of individual 
learners. In addition, the advantage of CAl over the 
traditional method of instruction is the individualization. 
Each student can control the pace of learning, which is 
difficult in the lecture situation. The CAI software is 
designed to make learning an active process, with students 
playing a constant thinking role, which is superior to a 
passive learning process. 
There are a number of ways that the computer can be used 
in the instructional process. The primary usage of computers 
in each application solely depends upon the nature of the 
work. An elementary student practicing a vocabulary game on 
the computer or an astronaut performing the landing on the 
surface of moon through the use of computer simulation are 
directly involved in CAl. The requirements of using the 
computer as a vehicle and the needs of computer-interaction 
are clearly stated in these cases. 
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Computer-assisted instruction will benefit both teachers 
and students when correctly implemented. Unfortunately, at 
the present time, there is a critical shortage of software 
for CAI. The rapid spread of microcomputers, which have 
several advantages over mainframe computers, has created a 
tremendous demand for CAI. Educators often can't acquire CAI 
software that is educationally suitable, relevant to their 
school's needs, and available at a reasonable price. In 
addition commercial software has a lack of instructional 
flexibility and even minor modification is not possible. 
These limitations and many other obstacles created a major 
crisis for CAI which can be resolved by teacher-made 
software. 
The result of this is a critical need to create CAI 
software to run on microcomputers. This study covers the 
design and development of a CAI software package to provide 
an efficient and effective instructional program for a course 
on computer literacy. 
The CAI software package developed in this study can be 
used as a assistant teacher for a course on computer 
literacy. This package consists of integrated computer 
literacy concepts and computer programming with the BASIC 
language. It can be used as a useful guidance tool for 
students who study computer literacy. It also should be 
useful to the individual teacher, student, industrial 
trainer, or computer professional who intends to develop an 
100 
instructional computer program. The CAI package is designed 
to satisfy the following objectives 
1. Presenting information 
2. Guiding the student 
3. Provide the chance for students to practice 
4. Assessing student learning which are used to assist 
teachers and to motivate students. 
The related research papers and literature were reviewed 
to complement the background information related to CAI 
software and to determine if a similar study has been done. 
This study has emphasized the following topics: 
1. The history of computers in education 
2. The characteristics of Computer-Assisted Instruction 
3. The factors of success in design and development of 
Computer-Assisted Instruction 
4. The current status of computers in education 
5. Trends of Computer-Assisted Instruction. 
In order to satisfy the purpose and objectives of this 
study, numerous drill problems related to basic knowledge 
about the computer have been designed. In addition, the 
tutorial lessons are used to guide the students and to 
present information related to BASIC programming. 
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This package is designed to run on the IBM PC and IBM PC 
compatible with a Dos 2.1 or later version. An IBM PC or 
compatibles with graphics adapter, single disk drive, and 
minimum of 64 KB of program memory is sufficient for this CAI 
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package. 
The proposed CAI software package is divided into two 
different parts, computers Today and BASIC Programming. 
Computers Today facilitates student learning with numerous 
drills and practices. The BASIC Programming utilizes the 
tutorial method to teach the students the basic commands used 
in writing a BASIC computer program. The results of selected 
lessons of this study are shown in Appendix A and B. This 
software is stored on a single, double side/double density, 
5 1/4 inch diskette with an executable format. The software 
is menu driven and a clear set of instructions for the users 
is provided. 
A new software package for computer-assisted instruction 
has been developed. This software uses various methods of 
stimulations, sounds, graphics, and colors, to remove or 
greatly reduce computer illiteracy. The advantages of the 
software over traditional instruction includes: 
1. Providing the optimal way to learn 
Through using this software, the teacher can provide 
appropriate educational opportunities to all students, 
including both the academically talented and those who have 
difficulties in the learning process. 
2. Providing individualized instruction 
This software package is menu-driven which provides the 
main-menu, lesson-menu, and ending-menu for the learning 
control. It allows the student to control the learning 
process and to work at his or her pace. It also improves 
achievement in terms of increasing motivation, decreasing 
anxiety, and improving student attitude. 
3. Providing individualized interaction 
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This software package provides a variety of feedback 
related to student response followed by proper explanations 
based on the individual response. students who use this 
software can easily communicate with the computer through the 
interactive process and move the progress. 
4. Facilitating an infinite practice 
One of the most important features of the CAI software 
designed for this study is the option to review the lessons 
as many times as desired. This feature makes the CAI 
software superior to the traditional method of instruction. 
5. Increasing the motivation to learn 
The CAI software package designed for this study utilizes 
graphics, color, and sound to increase motivation and to make 
the instruction more enjoyable. For example, the pleasant 
music indicating the beginning of the LOOP lesson can 
increase student curiosity and increase motivation. 
6. Providing the instructional software for a large number 
of students 
Through time sharing, a large number of students can 
access a computer simultaneously and work on the same 
software package. Each student can proceed at his or her own 
speed at the same time. 
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Recommendations for Future Research 
Several possibilities exist for expanding the CAI 
software package developed in this study. The following 
recommendations are based on the results of the instructional 
software package on computer literacy and on the review of 
the related literature. 
1. A similar study should be made to provide an effective 
instructional software package for teachers of 
computer literacy. 
2. Lesson validation of this study, which is the process 
of checking how well the lesson works in an actual 
instructional setting, is needed to obtain data that 
will indicate which parts of the software need to be 
improved. 
3. Studies of voice-input are needed to provide a voice-
feedback for student responses. Human speech is the 
voice-input while the voice-feedback is the computer 
generated sound used for an advanced CAI. The result 
of this modification would greatly stimulate student 
motivation. 
4. In-depth studies of storing the student's record 
should be made to maintain a record of student 
responses. These studies are used to keep track of 
the learner's progress. 
5. The conversion of the CAI software into an 
instructional software utilized by Apple personal 
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computers is recommended. This software would provide 
an opportunity for the Apple users to be familiar with 
the CAI and to prevent additional cost for high 
schools that are not equipped with IBM PC or IBM PC 
compatible computers. 
6. The various methods of stimulation for BASIC 
programming need to be studied. These methods can 
provide an environment where the student learns by 
performing the activities necessary to be learned in 
the real world. 
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********************************************* 
* * 
* 
WELCOME TO YIN-HWA SOFTWARE COMPANY * 
* * 
********************************************* 
This software package is designed for a course on computer literacy. It has 
been divided into two parts, 
(A) Computers today 
CBl BASIC programming. 
Part (A) consists of six lessons with 120 drill problems 
Part CBl also consists of six lessons. This part is designed to be a 
tutorial lesson for BASIC programming. Each lesson provides five problems 
for a learning check. 
ENTER YOUR NAME TO BEGIN .... 
7 Linda 
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Here are some special pointers that you need to remember: 
1. Any time you respond to a computer question, you should press the 
ENTER key ( <--- ) and the computer will accept the data for you. 
~~ Be sure to answer the computer questions exactly as prompted. 
Follow the directions carefully. (For example: key Y for yes and N 
for no. Do not key in yes when Y is requested.) 
3. Be sure you consult with your teacher when you don't understand 
some terminology or how the equipment works 
4. If you have access to a printer, print out your screen using Shift 
and PrtSc keys pressed simultaneously. 
5. If you want to EXIT while running the program, press the Ctrl and 
Break keys simultaneously. 
PRESS ANY KEY FOR PROCESSING 
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MAIN MENU 
COMPUTER LITERACY 
PART < A >. COMPUTERS TODAY 
PART < B >. BASIC PROGRAMMING 
SELECT A or B ? A 
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PART A 
COMPUTERS TODAY 
MENU 
<1>. COHPU'l'BR TERMS 
<2>. COHPU'l'ER COHCBPTS 
<3>. COHPU'l'ER HARDWARB SYS'l'BHS 
<4>. COHPU'l'ER SOFTWARK 
<S>. IHFORHA'l'IOH SYS'l'BHS 
<6>. COHPU'l'ERS AND SOCIKTY 
YOUR CHOICB (1 - 6) ? 3 
proceaaln9, please WAIT •••••••• 
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EXERCISES Ill 
··-·---... ...._ .. __ ,_ 
COMPUTER HARDWARE 
c:::J 
r: 1 
1--
, .. .., r.--.. 
.. ,• '• '• 
•' '• 
.. '• 
.. .. 
-·· ··-
The aultiple-choice questions vhich follow will help test and reinforce 
your understanding of the subject: COMPUTER HARDWARE. 
You will be given 2~ questions each worth S points. After each question, 
you will see a .. ?" proapt. Type your answer, then press the RBTURN key. 
&ach answer, whether right or wrong, contains some additional facts to 
enhance your knowledge. 
You are allowed two attempts for each question. If your first answer is 
incorrect, please wait and do not press any key The screen will be cleared 
and the sa~ question will reappear for the second tiae. 
Upon finishing the 20 questions, you will be given the nuaber you 
answered correctly and your score. 
GOOD LUCK I Linda 
PRBSS ANY KBY TO CONTINUB 
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1. Which of the followinq ls not a characteristic of data entry devices 
used in direct-access processinq: 
a) They create a direct interaction between people and computers 
b) They are econoaical even when input data voluae la low or lrreqular 
c) They require the use of data recordlnq aedia 
d) They are qenerally located at the data source 
? c 
THAT'S GRBATI Linda, YOU ARE OFP TO AN BXCBLLBNT START! 
PRESS ANY KEY TO CONTINUE 
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2. Teleprinter terminals 
( d 
a) are all intelligent devices 
b) are of very recent origin 
c) cannot be portable 
d) have keyboards, printers, and the ability to communicate with 
distant CPUs 
THAT'S GREAT! Linda , KEEP ON GOING 
~RESS ANY KEY TO CONTINUE 
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3. POS terminals 
a) are general-purpose devices capable of handling more applications than 
teleprinter terminal~ 
b) are u~ed only in supermarkets 
c) may u~e optical scanner~ to read tags, bar code~, and credit cards 
d) cannot be u~ed in conjunction vith financial transaction device~ 
? d 
SORRY, INCORRECT !II 
It can be used to update the customer's credit account, inventory records 
and provide sales analysis information to managers. 
PLEASE TRY AGAIN. 
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3. POS terminals 
a) are general-purpose devices capable of handling more applications than 
teleprinter terminals 
b) are used only in supermarkets 
c) may use optical scanners to read tags, bar codes, and credit cards 
d) cannot be used in conjunction with financial transaction devices 
? a 
SORRY, INCORRECT !II 
Linda , Point-of-sale terminals are special purpose devices used in 
supermarkets and retail stores. 
The answer is: 
(C) 
PRESS ANY KEY TO CONTINUE 
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4. An automated teller machine 
a) is operated by a skilled teller 
b) transmits data coded on a plastic card to the CPU 
c) can be used only during banking hours 
d) reads data from a microcomputer chip embedded 
on a plastic card 
? c 
SORRY, INCORRECT !!I 
Linda , It can be used 24 hours a day. 
PLEASE TRY AGAIN. 
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4. An automated teller machine 
a) is operated by a skilled teller 
b) transmits data coded on a plastic card to the CPU 
c) can be used only during banking hours 
d) reads data from a microcomputer chip embedded 
on a plastic card 
? d 
SORRY, INCORRECT Ill 
Linda , It reads data from a card with strip of tape to a CPU which 
activates a customer's account. 
The answer ls: 
(b) 
PRESS ANY KEY TO CONTINUE 
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5. A visual display terminal 
a) is, by definition, a dumb terminal 
b) can process either graphic or alphanumeric capabilities, 
but not both 
c) must be located at the site of the CPU 
d) is the most popular input device used today in direct-access processing 
? c 
SORRY, INCORRECT !!I 
Linda , It transmits the data through a workstation. 
PLEASE TRY AGAIN. 
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5. A visual display terminal 
a) is, by definition, a dumb terminal 
b) can process either graphic or alphanumeric capabilities, 
but not both 
c) must be located at the site of the CPU 
d) is the most popular input device used today in direct-access processing 
? d 
THAT'S GREAT! Linda, THIS WAS A TOUGH ONE. 
PRESS ANY KEY TO CONTINUE 
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6. A visual-display terminal generally does not receive input data from 
a) a felt-tip pen 
b) an input tablet 
c) a keyboard 
d) a light pen 
? c 
SORRY, INCORRECT !!I 
Linda , Keyboard is the basic input device. 
PLEASE TRY AGAIN. 
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6. A visual-display terminal generally does not receive input data from 
a) a felt-tip pen 
b) an input tablet 
c) a keyboard 
d) a light pen 
? a 
GOOD JOB I Llnda, LET'S DO THE NEXT ONE 
PRBSS AMY KBY TO CONTINUE 
7. Coaputer graphic techniques 
a) have declined ln popularity in recent years 
b) are currently being used in the design of airplanes and buildings 
but they are of little use to business decision aakers 
c) have increased the ti.e required to coaplete final 
engineering drawings 
d) aake it possible for a designer to aake quick changes and modifications 
to preliainary dravinqs 
? b 
SORRY, IHCORRBCT Ill 
Linda , ?hey are also belnq used to present business financial state.ents 
and operating data in graphic fora. 
PLBASB TRY AGAIN. 
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7. Computer graphic technique~ 
a) have declined in popularity in recent year~ 
b) are currently being used in the design of airplanes and buildings 
but they are of little use to business decision makers 
c) have lncrea~ed the time required to complete final 
engineering drawings 
d) make it po~sible for a designer to make quick changes and modifications 
to preliminary drawings 
? d 
NICE JOB II 
PRESS ANY KEY TO CONTINUE 
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8. An intelligent terminal 
a) has a microprocessor# but it cannot be programmed by the user 
b) can be used for small data processing jobs without the need to 
interact with a large CPU 
c) carries on a conversation in EHGLISH with the user 
d) cannot be used to edit data originating at duab terminal 
? b 
EXCBLLEH~ JOB !Linda # YOU ARE REALLY OH A ROLLI 
PRESS ANY KEY ~0 COHTIHUE 
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9. Voice input syste.a 
a) aust be speaker-dependent 
bl auat be speaker-independent 
c) have liaited vocabularies and can't accept words spoken in a contlnous 
streaa 
d) are able to take dictation and produce finished letters 
? b 
SORRY, INCORRBCT Ill 
Linda , It also can be speaker-dependent. 
PLEASE TRY AGAIN. 
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9. Voice input systeas 
a) aust be speaker-dependent 
b) aust be speaker-independent 
c) have liaited vocabularies and can't accept vords spoken ln a continous 
streaa 
d) are able to take dictation and produce finished letters 
? c 
GOOD JOB I Linda, LBT'S DO THB NEXT OHE 
PRBSS ANY KBY TO CONTINUE 
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10. Which of the following devices 1s not for direct-access processing? 
a) portable data entry terminals 
b) floppy d15ks 
c) visual display terminals 
d) automated teller machine 
? b 
THAT'S GREAT! Linda , KEEP ON GOING I 
PRESS ANY KEY TO CONTINUE 
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11. Which of the followinq is not a device in a coaputer systea? 
a) output unit 
b) input unit 
c) arlth.etic-loqlc unit 
d) CPU 
? c 
EXCELLENT JOB !Linda , YOU ARE REALLY ON A ROLLI 
PRESS AMY KEY TO CONTINUE 
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12. Vhlch of the followlnq cannot serve ae an output device? 
a) card punch 
b) printer 
c) magnetic type drive 
d) CPU 
? a 
SORRY, INCORRECT lll 
Linda , card punch is an output device. 
PLBASE TRY AGAIN. 
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12. Vhlch of the followlnq cannot serve as an output device? 
a) car:d punch 
b) printer 
c) aagnetlc type drive 
d) CPU 
? b 
SORRY, IHCORRECT Ill 
Linda , Printer is an output device. 
The answer is: 
(d) 
PRESS ANY KEY TO COHTIHUB 
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13. ~he central processinq unit controls: 
a) readlnq of input froa an Input device 
b) processlnq of input data 
c) all arlthaetlc operations 
d) all of the above 
? d 
PRBHY GOOD l I KHBW YOU COULD DO IT! 
PRBSS AHY KBY !0 COH~IHUB 
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14. Which of the following is not a characteristic of batch processing? 
a) computer operations are performed periodically 
b) not especially timely processing 
c) inquiries can be answered on a timely and effective basis 
d) off-line operations may be used in conjunction with batch processing 
? a 
SORRY, INCORRECT !!! 
Linda , It is a characteristic of batch processing. 
PLEASE TRY AGAIN. 
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14. Which of the following is not a characteristic of batch processing? 
a) computer operations are performed periodically 
b) not especially timely processing 
c) inquiries can be answered on a timely and effective basis 
dl off-line operations may be used in conjunction with batch processing 
? b 
SORRY, INCORRECT !I! 
Linda , It is a characteristic of batch processing. 
The answer 1s: 
(C) 
PRESS ANY KEY TO CONTINUE 
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15. Characteristics of COH include all but one of the following: 
a) output ls typically produced in an interactive mode 
b) output is produced at very great speeds 
c) output is produced in coapact form 
d) for large-volu.e jobs, alcrofila is cheaper than paper 
? a 
YOU GOT IT I LET'S COMTIHUE 
PRESS AMY KEY TO COMTIMUE 
16. Which of the following is not true about serial printers? 
a) relatively slow 
? a 
b, used as an interactive terainal 
c, relatively inexpensive 
d, generally uses electrostatic technology 
SORRY, INCORRECT Ill 
Linda , Yhis is true about serial printers. 
PLBASE TRY AGAIN. 
142 
143 
16. Which of the followin9 is not true about serial printers? 
a) relatively slow 
b) used as an interactive teralnal 
c) relatively inexpensive 
d) 9enerally uses electrostatic technology 
? b 
SORRY, INCORRECT Ill 
Linda , This is true about serial printers. 
The answer is: 
(d) 
PRBSS ANY KEY TO CONTINUE 
144 
17. Soft copy output ls ,enerally produced by a: 
a) card punch 
b) key punch 
c) CR'l' 
d) 'l'ypewrlter terainal 
? c 
'l'HA'l''S GRBA'l'l Linda , KEEP OM GOIMG I 
PRBSS AMY KBY '1'0 CONTINUB 
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18. Which of the followin9 is not a feature of tape and disk? 
a) frequently used for storin9 .aster files 
b) can store and access records sequentially 
c) fgnctlon effectively in an on-line, real-ti.e aode 
d) records are frequently blocked to .axiaize efficient use 
? a 
SORRY, IMCORRBCT Ill 
Linda , This stateaent ls true. 
PLEASE TRY AGAIN. 
146 
18. Vhlch of the following ls not a feature of tape and disk? 
a) frequently used for storing .aster files 
b) can store and access records sequentially 
c) function effectively in an on-line, real-ti.e aode 
d) records are frequently blocked to .axiaize efficient use 
? b 
SORRY, IHCORRBCT Ill 
'rhe answer is: 
(c) 
PRESS ANY KEY TO CON'riNUE 
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19. Which of the following i~ not a characteristic of di~k packs? 
a) consists of nu.erou~ disks 
b) each individual disk has nuaerou~ surfaces 
c) each disk has nuaerous tracks 
d) each disk has numerous sectors 
? b 
THAT'S GREAT! Linda, THIS VAS A TOUGH OHE. 
PRBSS AHY KEY TO CONTINUE 
20. Which of the follovinq is not a characteristic of tape? 
? • 
a) densities can be .easured in hundreds or thousands of bits per in'ch 
b) physical recorda are qrouped into loqical ones that are 
separated by IBGs 
c) recorda can be fixed lenqth or variable lenqth 
d) data can be written on tape usinq a key device 
SORRY, IMCORRECT Ill 
Linda , This ls a characterlstlc of tape. 
PL8AS& TRY AGAIM. 
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20. Which of the follovinq is not a characteristic of tape? 
a) densities can be -.asured in hundreds or thousands of bits per inch 
b) physical records are qrouped into loqical ones that are 
separated by IBGs 
c) records can be fixed lenqth or variable length 
d) data can be written on tape using a key device 
? b 
YOU GOT IT I 
PRESS ANY KEY TO CONTINUE 
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You are finished. 
Linda, YOU HAVI AHSWERBD 12 QUESTIONS CORRECTLY OUT OP 20 QUESTIONS!! 
YOU HAD 60 ' CORRECT ANSWERS! 
If you are unsure of some of the questions, please ask your instructor 
to explain thea. 
If your score vas less than 80\, you should review this lesson. 
PRESS AMY KEY TO CONTINUE 
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WHAT 1 S IIRXT 
You have just coapleted this lesson. You nov have three options: 
1. Review this lesson 
2. Try a nev lesson 
3. Bxit 
( Select 1-3 ) 
? 2 
processing please WAIT ••••..•. 
APPENDIX B 
THE RESULT OF TUTORIAL INSTRUCTION 
FOR SELECTED LESSON 
152 
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MAIN MENU 
COMPUTER LITERACY 
PART < A >. COMPUTERS TODAY 
PART < B >. BASIC PROGRAMMING 
SELECT A or B ? B 
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PART B 
BASIC PROGRAMMING 
MENU 
<1>. GETTING STARTED 
<2>. INPUT AND OUTPUT 
<3>. CONTROL STATEMENT 
<4>. LOOPING AROUND 
<5>. SUBROUTINES AND FUNCTIONS 
<6>. ARRAYS 
YOUR CHOICE (1 - 6) ? 3 
processing, please WAIT ...•.... 
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This lesson introduces the CONTROL STATEMENTS, which allows the programmer 
to control the order of the program. 
GOTO, IF/THEN/ELSE, and ON/GOTO are control statements introduced here 
Control statements are also called conditional branching. Branching is what 
happens when the computer follows an instruction that sends it to a different 
part of the program, not in regular line number order. 
PRESS ANY KEY TO CONTINUE 
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GO TO (GOTO) 
Look at the output of this program. 
10 GOTO 30 
20 PRINT "A+B" 
30 END 
RUN 
----> The GOTO statement tells the computer 
go to line 30, which is the END (stop). 
----> So, there is no output. 
PRESS ANY KEY TO CONTINUE 
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Here is another program with a GOTO statement: 
10 A=5 
20 8=4 
30 GOTO 50 
40 PRINT A 
50 PRINT B 
60 END 
RUN 
4 
----1 This statement tells the computer jto skip line 40 to line 50. 
<---J 
So, the output only executes line 50 
(to display the value of the B, which is 4). 
GOTO statement tells the computer to go out of its regular order. 
PRESS ANY KEY TO CONTINUE 
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What is the capital of Arizona? 
a. Tucson 
b. Tempe 
c. Phoenix 
d. Austin 
? a 
SORRY, INCORRECT! 
How did the computer decide whether the user·s answer was right? 
The following program and output will show you how it works. 
10 PRINT "What is the capital of Arizona?" 
20 PRINT "a. Tucson" 
30 PRINT "b. Tempe" 
40 PRINT "c. Phoenix" 
50 PRINT "d. Austin" 
20 INPUT M$ 
30 IF M$="c" T.HEN PRINT "YOU GOT IT" 
40 IF M$<>"c" THEN PRINT "SORRY, INCORRECT!" 
50 
PRESS ANY KEY TO CONTINUE 
RUN 
What is the capital of Arizona? 
a 
SORRY, INCORRECT! 
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IF/THEN 
The general format of IF/THEN statement is: 
Linel IF condition THEN linel 
(statement) 
For example: 
100 IF A=2 THEN 300 
The following are relational symbols that can be used: 
SYMBOL CONDITION EXAMPLE 
< less than A < B 
> Greater than A > B 
Equal to A = B 
<= Less than or equal to A <= B 
>= Greater than or equal to A >= B 
<> Not equal to A <> B 
PRESS ANY KEY TO CONTINUE 
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Before we show you more detail of the IF/THEN statement, we would like 
to introduce the FLOWCHART SYMBOLS. 
A FLOWCHART is a drawing of the steps used to solve a problem. It 
shows the actual flow of the logic of the program. 
A FLOWCHART is helpful in understanding how the computer follows the 
instructions of the program. 
It shows the path of computer takes when following instructions. 
PRESS ANY KEY TO CONTINUE 
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CJ 
0 
D 
<> 
I'IAWCHAIT SYMBOLS 
·--------·-···-··---
TERMINAL SYMBOL indicates st~rt o~ end ot the p~~lM. 
INPUT/OUTPUT SYMBOL ~p~esfnts fithe~ inputting data (includes RIADIDATA) o~ outputting results. 
PROCESSING SYMBOL "P~sents calculations o~ othe~ 
p~cessing ope~ations. 
DECISION SYMBOL is used wheneue~ a decision is to be Made. 
PRESS ANY KEY TO COKriHUE 
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A:A+l 
PRESS ANY KEY TO CONTINUE 
HERE IS A PROGRAM WITH IF/THEN STATEMENT 
AND A FLOWCHART: 
19 LET A:! 
29 PRINT A' 
39 IF A:6 tHEN 199 
49 A:A+l 
59 GOTO 29 
100 END 
PJJN 
1 2 3 4 5 6 
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Look at this program and the output: 
10 PRINT "HOW OLD ARE YOU?" 
20 INPUT M 
30 IF M=16 THEN PRINT "YOU ARE OLD ENOUGH TO DRIVE." 
40 IF M>16 THEN PRINT "YOU ARE OLD ENOUGH TO DRIVE." 
50 IF M<16 THEN PRINT "YOU ARE NOT OLD ENOUGH TO DRIVE." 
60 END 
THE OUTPUT WILL DEPEND ON THE USER'S ANSWER: 
User 1. User 2. 
HOW OLD ARE YOU? I HOW OLD ARE YOU? ?16 ?23 I YOU ARE OLD ENOUGH TO DRIVE. YOU ARE OLD ENOUGH TO DRIVE. 
User 3. 
YOU? I HOW OLD ARE I ?14 YOU ARE NOT OLD ENOUGH TO DRIVE. 
PRESS ANY KEY TO CONTINUE 
Let's compare these two programs: 
1\. 
10 PRINT "What is the capital of Texas?" RUN ) 
60 INPUT M$ 
70 IF M$="AUSTIN" THEN PRINT "YOU GOT 
80 IF M$<>"AUSTIN" THEN PRINT "SORRY, 
90 END 
What is the capital of Texas? ;~~ORRECT!i ~g~T~~T IT! . I 
~------------------------------.(~----------------~ B. 
10 PRINT "What is the capital of Texas?" 
20 INPUT M$ 
30 IF M$="AUSTIN" THEN 40 ELSE 50 
40 PRINT "YOU GOT IT!" : GOTO 60 
50 PRINT "SORRY, INCORRECT!" 
60 END 
The two programs outputs are the same. 
RUN 
What is the capital of TAxas? 
AUSTIN 
YOU GOT IT! 
But, line 30 of program B has a new statement IF/THEN/ELSE. 
PRESS ANY KEY TO CONTINUE 
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IF/THEN/ELSE 
The general format of the IF/THEN/ELSE statement is: 
Line# IF condition THEN clause ELSE clause 
(line#) (line#) 
For example: 
OR 
10 IF GPA > 3.5 THEN SO ELSE 60 
50 PRINT "GOOD" 
60 PRINT "NEEDS IMPROVEMENT!" 
10 IF GPA > 3.5 THEN PRINT "GOOD "ELSE PRINT "NEEDS IMPROVEMENT!" 
A sample program with IF/THEN/ELSE statement and its flowchart are given in the 
next screen. 
PRESS ANY KEY TO CONTINUE 
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(What is the capital/ 
of the Texas? 
19 PRINT "What is the capital of Texas?" 29 INPUT M$ 
39 IF M$:"AUSTIN" THEN 6~ ELSE 49 49 PRINT "SORRY! TRY AGAIN." 59 GOTO 29 
69 PRINT "YOU GOT IT" 99 END 
RUN ~ .. i~no----, <-.Mi:AUSTIN?~9j TRY AGAIN./ 
I 
? PHOENIX 
SORRY! TRY AGAIN. 
? STILLWATER 
SORRY! TRY AGAIN. 
? AUSTIN 
YOU GOI IT! 
PRESS ANY KEY TO CONtiNUE 
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ON/GOTO 
The ON/GOTO statement general format is: 
Line# ON expression GOTO line#l,line#2,line#3, ... ,line#n 
Statement 
10 ON A GOTO 30,50,100 
60 ON B/50 GOTO 150,200 
Computer Execution 
If A=1, goto line 30 
If A=2, goto line 50 
If A=3, goto line 100 
If B/50=1, goto line 150 
If B/50=2, goto line 200 
PRESS ANY KEY TO CONTINUE 
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PRACTICE 
1. Which of the following is not a valid IF/THEN statement? 
a. 40 IF 8=2 THEN 150 
b. 20 IF A <> "NO "THEN 60 
c. 100 IF Y$="YES" THEN 150 
d. 130 IF F$="FALSE" THEN 200 
? b 
THAT'S GREAT! Linda, YOU ARE OFF TO AN EXCELLENT START! 
PRESS ANY KEY TO CONTINUE 
2. What statement is supposed be in line 30? 
10 B = 2 
? c 
20 PRINT B; 
30 IF 
40 LET B = B + 2 
SO GOTO 20 
60 END 
RUN 
2 4 6 8 10 12 14 16 18 20 
a. IF 8=20 THEN 60 
b. IF B>20 THEN 60 
c. IF B<20 THEN SO 
d. IF 8=20 THEN 50 
SORRY, INCORRECT! Linda, THE CORRECT ANSWER IS 'a' 
PRESS ANY KEY TO CONTINUE 
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3. What is Missing in line 40? 
10 A=lOO 
? c 
20 PRINT A; 
30 IF A=O THEN 60 
40 
50 GOTO 20 
60 END 
RUN 
100 90 80 70 60 so 40 30 20 10 0 
a. A-lO=A 
b. PRINT A-10 
c. A=A-10 
d. PRINT "A-10" 
EXCELLENT JOB !Linda 1 YOU ARE REALLY ON A ROLLI 
PRESS ANY KEY TO CONTINUE 
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4. What is the output for the following program? 
10 LET G = 1 
? d 
20 IF G>6 THEN 100 
30 PRINT G ; 
40 LET X=X+l 
50 GOTO 20 
60 END 
a. 123456 
b. 1 2 3 4 5 6 7 
c. 1 2 3 4 5 6 
d. 1234567 
SORRY! The correct answer is 'c' 
PRESS ANY KEY TO CONTINUE 
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5. In an IF/THEN/ELSE statement, the clause following the THEN or ELSE 
may be: 
a. a llne number 
b. a single BASIC statement 
c. multiple BASIC statement 
d. all of the above 
? d 
PRETTY GOOD I KNEW YOU COULD DO ITl 
PRESS ANY KEY TO CONTINUE 
173 
174 
WHAT'S NBXT ? 
You have ju~t coapleted this lesson. You now have three options: 
1. Review this lesson 
2. ~ry a new le~son 
3. Bxlt 
( Select 1-3 ) 
? 2 
WAIT FOR PROCESSING ••••• 
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MAIN MENU 
COMPUTER LITERACY 
PART < A >. COMPUTERS TODAY 
PART < B >. BASIC PROGRAMMING 
SELECT A or B ? B 
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PART B 
BASIC PROGRAMMING 
MENU 
<1>. GETTING STARTED 
<2>. INPUT AND OUTPUT 
<3>. CONTROL STATEMENT 
<4>. LOOPING AROUND 
<5>. SUBROUTINES AND FUNCTIONS 
<6>. ARRAYS 
YOUR CHOICE (1 - 6) ? 4 
processing, please WAIT ..•..... 
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You have used the control statement to make a loop in a program. 
A computer loop may be defined as a self-repeating sequence of program 
statements. 
In this lesson, you will learn how to tell the_computer exactly 
how many loops you want the computer to make. Also, y~u will learn how to 
use FOR/NEXT statements to make loops in an efficient manner. 
PRESS ANY KEY TO CONTINUE 
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FOR/NEXT 
FOR and NEXT always appear together. If you have a FOR, you must 
have a NEXT in the program. 
Look at these two program: 
A. 
10 PRINT "NEVER 
20 GOTO 10 
30 END 
RUN 
NEVER STOP 
NEVER STOP 
NEVER STOP 
NEVER STOP 
NEVER STOP 
STOP" 
B. 
10 FOR L=l TO 4 
20 PRINT "LOOP"; L 
30 NEXT L 
40 END 
RUN 
LOOP 1 
LOOP 2 
LOOP 3 
LOOP 4 
NEVER STOP ........ ~.r 
The output of program A will go on forever. But, program B has a 
FOR/NEXT statement which tells the computer to make 4 loops. 
PRESS ANY KEY TO CONTINUE 
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Let's trace this program. 
10 FOR L=1 TO 4 
20 PRINT "LOOP"; L 
30 NEXT L 
40 END 
RUN 
LOOP 1 
LOOP 2 
LOOP 3 
LOOP 4 
0 LOOP The first time through the loop, L is 1. 
So, the computer prints LOOP 1. 
The second time through the loop, L is 2. 
So, the computer prints LOOP 2, and so on. 
Line 10 beg~ns the loop by storing a 1 in L. 
Line 20 tells the computer to print LOOP and the number which stored in L. 
Line 30 sends the computer back to the line 10. 
Now line 10 puts a 2 in L. 
Look at line 20 carefully. Each time the computer goes through the loop, 
it prints the number stored in L. 
Then, at the same time it prints the word LOOP. 
PRESS ANY KEY TO CONTINUE 
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A. 
Compare the following two programs: 
B. 
10 LET A=1 10 FOR A = 1 TO 6 
20 PRINT A; 20 PRINT A; 
30 IF A=6 THEN 100 30 NEXT A 
40 A=A+1 40 END 
so GOTO 20 RUN 
60 END 1 2 3 4 5 6 
RUN 
1 2 3 4 5 6 
Program B only uses 4 statements to produce the same output as program A, 
because Program B uses a FOR/NEXT statement instead of a control statement. 
PRESS ANY KEY TO CONTINUE 
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Here is another program that uses a FOR/NEXT statement: 
10 FOR A = 10 TO 1 STEP -2 
20 PRINT A; 
30 NEXT A 
40 END 
RUN 
10 8 6 4 2 
STEP means the value to be increased. 
Since the step is a NEGATIVE number, the initial value (10) should be greater 
than the terminal value (1). 
First loop A = 10 
Second loop A = 8 
Third loop A = 6 
Fourth loop A = 4 
Fifth loop A = 2 
The terminal value is 1, so the computer stops executing. 
PRESS ANY KEY TO CONTINUE 
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NESTED FOR/NEXT 
-----------------
Nested loops can be done with FOR/NEXT statements. 
For example: 
Outer 
Loop 
10 FOR A=l TO 3 
20 FOR B=l TO 2 
30 PRINT A; 
40 NEXT B 
50 NEXT A 
60 END 
RUN 
1 
1 
2 
2 
3  _____ __. 
PRESS ANY KEY TO CONTINUE 
Line 10 stores the value 1 to A 
InnerLine 20 stores the value 1 to B 
Loop Line 30 tells the computer 
print the value of A which is 1 
Line 40 tells the computer to 
go back to line 20. 
The value of A does not change. 
So, the computer still prints 1. 
Now, line 50 tells the computer to 
go back to the line 10. 
The loop run starts over again. 
The computer first processes 
the INNER LOOP. 
Then, processes the OUTER LOOP. 
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The following statements will show you the rules of using nested FOR/NEXT loops 
1. Each loop must have unique loop control variable: 
INCORRECT CORRECT 
A = 1 TO 3 A = 1 TO 3 
A = 2 TO 8 B = 2 TO 8 
NEXT A NEXT B 
NEXT A NEXT A 
2. Each locp can not overlap each other: 
INCORRECT CORRECT 
A = 1 TO 3 ----, A = 1 TO 3 
B = 2 TO 8 ~ B = 2 TO 8 NEXT A NEXT B NEXT B NEXT A 
PRESS ANY KEY TO CONTINUE 
MULTIPLE NESTED FOR/NEXT 
It is possible to nest many loops within one another. 
For example: 
FOR A = 1 TO 5 
PRINT "FUN" ; 
FOR B = 1 TO 1 
[
PRINT "IS" ; 
r-~~~N~= .. ~O~~U~ER " 
l__NEXT C 
NEXT B 
NEXT A 
PRESS ANY KEY TO CONTI}roE 
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A. 
B. 
Loop 1 
Outer 
Loop 
Compare the following two programs: 
FOR A = 1 TO 5 
PRINT "COMPUTER " 
Loop 2 PRINT "IS "; GFOR B = 1 TO 1 FOR C= 1 TO 
op 3 r-PRINT "FUN" 
L_NEXT C 
NEXT B 
NEXT A 
PRINT A "*"B "= "A * B [
FOR A=1 TO 2 
FOR B = 1 TO 2 
NEXT 8----------------~ 
NEXT A 
Inner 
Loop 
1 
RUN 
COMPUTER IS FUN 
COMPUTER IS FUN 
COMPUTER IS FUN 
COMPUTER IS FUN 
COMPUTER IS FUN 
RUN 
1 X 1 = 1 
1 X 2 = 2 
2 X 1 = 2 
2 X 2 = 4 
Program A shows that each loop is completely within its outer loop. 
PRESS ANY KEY TO CONTINUE 
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PRACTICE 
1. When the terminal value is exceeded in a FOR/NEXT loop, control is 
transferred to the 
a. statement immediately following the NEXT statement. 
b. END statement. 
c. statement preceding the FOR statement. 
d. next FOR statement. 
? b 
SORRY, Linda , THE ANSWER IS 'a' 
PRESS ANY KEY TO CONTINUE 
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2. How many times would a loop containing the following statement be executed? 
100 FOR I = 40 TO 22 STEP -5 
a. two times 
b. three times 
c. four times 
d . f 1 ve times 
? d 
SORRY! The correct answer is 'c' 
PRESS ANY KEY TO CONTINUE 
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3. What is the output from the following program? 
10 X=20 
20 FOR X = 1 to 5 
30 PRINT X 
40 NEXT X 
50 END 
RUN 
a. 1 2 3 4 5 
c. 20 21 22 23 24 
? b 
GOOD JOB I 
b. 
d. 
Linda, LET'S DO 
PRESS ANY KEY TO CONTINUE 
1 
2 
3 
4 
5 
20 
21 
22 
23 
24 
THE NEXT ONE 
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4. How many times will the following loops be executed? 
10 FOR P = 1 TO 12 STEP 2 
20 FOR Q = 1 TO 2 STEP .5 
30 PRINT P,Q 
40 NEXT Q 
50 NEXT P 
60 END 
a. 3 
b. 6 
c. 18 
d. 12 
? c 
EXCELLENT JOB !Linda , YOU ARE REALLY ON A ROLL! 
PRESS ANY KEY TO CONTINUE 
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5. Which of the following is a correct nested FOR/NEXT loop? 
a. F.OR I=1 to 10 b. FOR I=1 to 5 step -1 
FOR J=2 TO 8 FOR J=1 to 4 
NEXT I NEXT J 
NEXT J NEXT I 
c. FOR I=1 to 6 d. FOR V=l to 30 
FOR I=2 TO 57 FOR Q=2 to 6 
NEXT I NEXT Q 
NEXT I NEXT V 
? b 
SORRY! The correct answer is 'd' 
PRESS ANY KEY TO CONTINUE 
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WHAT 1 S NEXT ? 
You have just completed this lesson. You now have three options: 
1. Review this lesson 
2. Try a new lesson 
3. Exit 
( Select 1-3 ) 
? 3 
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THANK YOU F'OR YOUR ATTENTION. 
GOOD BYE! HAVE A NICE DAY Linda 
A> 
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